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^ ABSIBACT 

The Career Exploration/Industrial Arts program guide 
is based on experiences at two Oregon junior high i^schools. The 
prograjn is unique in two respects: th^ learning is student-managed 
and the facility is a general open shop in which , students plan ahd 
develop 'projects in a .variety of activity areas. Student management 
-consists of a notebook kept b]jfy4ach student of his activities ^^Lnd 
progress, -allowing student experience in setting^ and achieving goals 
and in accounting, for expenses. This system also saves many hours of 
^-^recor dkeeping for the instructor and provides for periodic s^e^ment 
^ iif students" work. -Student-managed learning is reinforced through 
eelf-instructicn wlien feasible. The open shop facility accommod^t^gs 
Vood, metals, and drafting areas plus a range of other activities. / 
Each activity area ^is self-contained with all tools , supplies, and 
instructional materi-als for the area. The open facility also 
increases opportunities for career exploration. The first third of 
the vjplume includes information on establishing such a facility by 
remodeling, new construction, and furnishing and installation^ The 
second third consists^f a series of worksheets^ for planning special 
projects. Appendixes, .the lasH: 'third, contain plan sheets jEor 10 
basic project areas "and student management system forms. (MF) 
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FORWARD 



•To share information about how' schools are solving 
their educational problems, the Oregon Department 
of Education has involved educators throughout the 
state in identifying instructional and management 
techniques t>1at are innovative, effective and trans- * 
portable. One of the ways these techniques are 
shared is' through a catalog of Promising Practices 
in Oregon Education . Whenever promising or exemplary 
practices are developed with federal funds, the 
Department is encouraging the production of adopter's 
guides which will provide information for adopting 
districts. ^ a . ^ 



This publication, which provides step-by-step 
directions for installing a' student-managed 1eai:;n- 
ing program in career education and industrial arts, 
is another addition to the adopte'r^s ^guide series. 

Your comments and suggestions wiji help us improve 
future editions of this guide and ^others to be pro- 
duced. Please take a moment to fill out and return 
the questionnaire which appears as the last sheet 
of this guide. 



^Jack E. Allen 
fDirect^or - 
Exemplary 'Programs 
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CAREER EXPLORATION/INDUSTRIAL ARTS 
(STUDENT. MANAGED LEARNINtS) ; 



Thi^ guide is based. on experiences at the Pilot 
Butte Junior High School, Bend, Oregon,. and the 
Calapooxa^unior High School, Albany, Oregon. The 
Bend program began in 1972 and the Albany program 
a year later. Both projects were supported by 
title III of the Elementary Secondary Education 
Act. 

Career Exploration/Industrial Arts originated with 
a program known as' "Occupational Versatility" de- 
veloped' in the Highli le Public School District 401 
and <the Renton School District 403 in the State o^ 



Washington, 



1^ 



Development of the'Carfeer Exploration/Industrial 
Arts Program and this Adopter' s Guide has resulted 
from the interest and dedication of a" number of 
people. 

Credit for designing and^^ establ ishing the original 
program, known as Occupational Versatil ity, ^gbes to 
John Lavender and Bill Guise. I had the opportunity 
to work with, dhd learn from these two creative 
industrial arts n'nstruetors wheh I was a shop 
teacher at Keithley Junior High School, Franklin 
Pierce School District, in the State of Washington. 
These men have continued to share their wisdom 
with itie as I have introduced the program in Oregon 
and, as part of that assignment, developed this 
guide. 

Others in Washington State whose suggestions have 
found their way into the^program and the guide are 
Gene Fowler, Carl Boe and Carl Steiger, Chinook 
Junior High School; and Gene Boggs and Martin 
Ulery, Keithley Junior High School. 

r 

The two pilot programs in"^ Oregon have been at the 
Calapooya Junior High School in Albany and the 
Pilot Butte Junior High School in Bend.. Calapooya^ 
staff piembers who have made valuable contributions' 
to the program are Gene Freeman, Jim Abbott, Bill.* 
Schulz, Dean Robbins and Steve Kirkpatrick, (a 
student teacher, 1973-74). Pilot Butte staff mem- 
bers have been Larry Cathcart, Dennis Richardso.n, 
Bob Foote and Jeff Tuculet. * * - 
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Another source of courjsel and -support has been Dr. 
Larry Kenneke, Industrial Education Department, 
Oregon State University. \ 




Among my -.closest advisors have been tne members of > 
the program's steering committee. The' committee 
has included two .staff members of the wegoF/Dep^rt- 
ment of Education-, John Fessant, Industrial Arts • 
Speciali'st, and Jacli Bech, Grant? Operation and 
Review Specialist for Title III ESEA. Representing 
the Bend School District on the committee has been 
Onville Boyle, and the Albany Union High School 
District representatives have been 3ob Stalick, / 
V D>?iBctor 0^ Instruction, and Jim Grossnicklaus, 
Career Education Coordinator., 

"... * . , 
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Lee Blattner; Consultant 

Career Exploration/Industrial Arts 
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/ HOW TO' USE THIS 6UIDP 

This guide is designed to help you: 

• Become familiar with the Career Exploration/ 
InJastrial Arts Program (Chapter I) 

" Consider a'dopting the progrv^m at your school 
(Chapters, II and III) 



■ Establish the facility to house the. program 
• (Chapter IV) ' ^ * 

'9 g 
' Operate the proaram ' (Chapter, V) ^ ' 

These first fiye chapters gi.ve ypu the informatioiv * 
you need to plan, instaTU and opeirate yoLir program. 
An additional chapter--CTiaTrber^^ you with 

a s^t of worksheets. These yyorksheets, when com- 
pleted, become the plan for your own C^ireer Explora- 
tion/Industrial Arts Program. ' ' . 

4. 

fhe guide also includes a nOmber of appended materi-' 
als you will find useful. 

We suggest tljiant you proceed^as follows: 

'Page through the entire guide to become familjar 
with its organization and content^ 



Read nmjee carefully the first five 
noting/^e suggested steps for pi a 
furnishing the facility,' aild how the 
are to be used. 




ig and for 
worksheets 



' Separate Chapter V'l, the worksheets, from the 
rest of the guide (you may wish to put them into 
a separate notebook), and be^jn, working througji^ 

. the ..guide with text ^nd worksheets^ple by side. 

.Every effort has been made to design the guide to ^ 
follow a logical sequence and make its use as con- 
venient as possible. If you lack information at 
one point; go on and come back to that point later. 
Yo.u will find yourself' working back and forth among 
the various pajts of the guide, directed by your own 
circumstances as much^as by 'ihe organization df'the"* 
guide.^ The material, has been printed in a loose- 
leaf form so you can easily duplicate sihgle. pages 
and make revisions to meet^yo^jr- needs^. 
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IN RETROSPECT 

' - ■ ' . ■ ^' 

^ Whe/i we were i.n^seventh €frade, the girls enrolled in 
domestic science and the boys took manual training. 

'The.st}op\ for manual training was in the baisement 
next to The furnace room and domestic scienfce was 
taught across the hall .in a^room painted pale yellow 
wUh curtains at^Che windows. Shop bejiches and sewing 
machin^'es were rew^on row so students wfeuld face the ^ 
instructor's desk at .the front of the room. 

. . ' - t . 
The manuals training instrictor was Mr, Wells,- He^was 
a small man with a voice . big enough to drown out an 
entire chorus of thirty giggling b'oys and the dccom- 

.paniment of their hamners and saws. His badge of 

' office was airing, of keys thaT^ttung from his belt 
like a ponderous sidearm; The ke^rsjopenejdl everything 
that was worth anything: The schooJT^e Shopr his 
desk, his file cabinet, the storage room for lumber 
and materials, the metal bars that secured the' hajnl . 
tools to their-iracks on .the wal Is^ and tbe-4?an ^w,. 

The^ first period of the term was devoted to orienta- < 
tion, Mr, Wells lectured at length on the procedures 
for checking in and checking out, on safety and 
cleanliness, and on the necessity of proper "deport- 
ment". He conducted a tour of the shop, describing 
each of the hand tools and stationary power tools, 
both amusing'and frightening his young charges with 
exaggefa+^demonstrations of the improper use of 
each. The tour was climaxed with a sermon on the 
horrors of the band saw that was so vivid with 
premonitions of severed arteries and cut fingers 
that awestruck students from that moment on would 
approach the band saw only when escdurted by Mr. 
Wells. 

"One of^e first projects of the year was to make a 
cutting board. Everyone made a ^cutting board. Only 
until the cutting board was completed to Mr. Wells' 
satisfaction could one proceed to the next project. 
The bbard^as cut with a coping saw into the shapfe 
of a pig/ A hole was drilled through the tail -of the 
pig so it could be suspended, ^nout down, when not irf 
use. Cutting put the pig was fun. But then came the , 
tedious hours of sanding and finishing before it could 
be carried triumphantly home to an ever-appreciative 
mother who already had three cutting boards but was 
quick to say that she coi^ld always use another. 

We learned a lot from m/ Wells. He taught us the 
d-jfference between a ri"^ and a cross-cut s^w and how 
to set the blade of a wood p.lane. But I'm glad I 
never had to use the band saw. 

D.W.F. 



I 

THE PR6GRAM 
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^ Career Exploration/Industrial Arfs (Stud^friTWanaged 
Learning) a juniq^r high or middle school program 
that, ts unique in two , respects:^ . The learVlM is 
student-managed, and the facility is an open, general 
shbp in which' students plan and develop projects in 

* a number* of activ:>ty areas / •'^ -^^ 

The purpose is not-only to increase th^ scope of 
industrial arts educatio/i in the sixth through tenth 
grades, (^ut to help students learn more effectively. 

The overall objective of the program is to develop 
'occupational ly versatile'* students who^can: 

• Work independently in the industrial arts 
facility, us;ing available resourcesjji a way 
that suits their desires -an^ abilities^ 

^ V. 

• Be riesponsible to themselves and to the St^op 
s'ociety. in which they work; 

• Be confident of their abilities, satisfied with 
their accomplishments, willing to be challenged, 
and capable jof changing; and 

• Consider their own futures and use available 
informatfon to determine preferences about their 
futures. 





The students achieve their objectives by selecting 
J:he activity area in which they want to work, select 
the project they want to produce, make the. project 
and evaluate the results. Each student manages his 
'^thei^ activities in the shop, including time utili- " 
zatTon, learning mode> purchase of materials, project , 
^Janning, faci 1 ity maintenance and performance 5tand- T 
ard^'. Students instruct' themselves in how to'plan. 
and in how to use^tools, equipment, and materials. / 
They investigate tne carreer opporturfities, open to f 
them and make judgments about these opportunities/^^'n 
light of their own interests ^nd abilities. ;// ^ \ 

The instructor is 'a lej[rning facilitator and .is ^ 
responsible fwi^coun^eling the student and creating'' ^ 
the setting in which tjje"^ student cen learn. The 
setting,- in turn, is designe^i to give ev^ry boy and 
girl the' opportunity to move freely among /the- areas 
of activity and to have ready access to the tools 
and material s. ^ - . 

Outcome^ of the student-managed learning approach to 
, industrial arts aj^e described in terms of five de- 
sired characteristics: When students have completed 
an experience in the shop/ they will be: 

Knowledgeable^r know about..certain materials 
and processe^^; ./ 

Skilled - able to accomplish a certain function 
or process to his or her own satisfaction; 

Adaptable - able to abandon old ways and 
acquire new ways of doing things; 

Productive - able to complete tasks; 



Self-sufficient - able to initiate and complete 
tasks with minimum direction' or supervision. 

The traditional industrial arts programs were concern- 
ed primarily with only the first two outcomes-- 
acquiring knowledge and skills. Students were taught 
how to do things. Success was measured by how well . 
they did them. ' 

The occupational versatility, or student-managed 
learning, approach to industrial arts, however, is 
as concerned with how students learn ayS with what 
they learn. Students should be knowlMgeable and 
skilled, but they should also be adaptable, produc- 
tive and self-sufficient. 

15 



To be knowledgeable* ancT skilled relates to the 
' cognitiv€--the substance of what is learned. But 
substance is not enough. Students- need to "learn 
how to learn" ;and hpw^ make use of what they have 
learned. They ^ee^^o acquire so-called affective 
Qljtcomes: adaptabHe, productive and sel,f-suff icient. 

' What are the observable, characteristics 'of a learner 
who has become adaptable; productive, and selfj» 
sufficient? The developers of the occupational 

* versatility apttt^oagh have determined that there are . 
se^en: 

■ • 

1. Self-confident, 

2: Compelfent in performing a task, , 

3. Cooperative in the shop, . . 

4*. Rest)onsible to self and qthers, 

5. ReiSourceful in solving problems^ 

Respects self and others, 

7. Has pride in his or her work. 

The affective o«tf omes--adaptable, productive, self- 
swfficient--are not easy ti^gne by in the traditional 
shop where studehts are sirWBW'taught" . Stu^rfc^F^^ 
cannot as easily develop selWlonf idence, resource- / 
fulness and other characteristics unless they are 
placed in a learning setting that is 'designed to.; 
foster these characteristics. That is why the 
setting for student-managed learning is an open, 
general shop; why the student management and self- 
instruction system^ have been established? why the 
program is both ungraded and non-graded; why the 
program includes career exploration; and why the pro- 
gram is team taught. Each of these features of the 
program are discussed in more detail below. 



The Pilot Projects 

The original ^concepts of ^the career exploration/ 
industrial art« or occupational versatility programs 
have been tested in the Highline and Renton School 
Districts of Washington State since 1969. Industrial 

^ arts teachers were frustrated because more than half 
their time was spent in the paper work required .to 
manage their facilities, and less than half their 

- time was spent in teaching. Also, they wanted to 

■ — ^ ^ 
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develop a program that would motivate learning, that 
would meet a wide rarrge of student interests, and' 
that would help studer^ts explore the many careers 
that caa be introduced to .thfem by prog/ams in indus- 
trial arts^ A federal validation team gave, these 
programs an extremely high rating in a 1973 visit to 
Washington State. The. occupational versatility pro- 
gram was the onlyvindustrial arts program invited 
to the 1973 Education F^iir sponsored by the U. ^S. 
Office of Education. 'Validation studies in Washington ^ 
have been based on the program's potential ^^P°^'^^"' 
bility, its cost/effectiveness ratios,' and its degree 
of innovativeness. These evaluatfl*on%^-tiave led to 
the recommendation that career e/ploration/industrial * 
arts (student rtianaged learning) be repl icated^ in 
Oregon school districts. , 

The first pilot#rogram for Oregon was establ^'shed 
in*1972 at the Pilot Butte Junior High School, Bend, 
with funds .of Title III of the Elementary Secondary . 
Education Act. The n^}^t yeap,^ Titlfe nr funds were 
used to establ is(;i'd program at Calapooya Junior High 
School in ATbany, As this 5uide is being written, ^ 
additional programs are-under way or planned for the 
Philomath' Middle School (which will include arf'and 
home economics); Albany's Memorial and North Albany ' 
Junior High Schools, Parkrose Heights .Junior High 
School near Portland, fowler Junior Higli School in 
Tigard, and a new junior high school under construc- 
tion at Oregon City. ' . 

A teacher station at the Poynter Middle School,. 
Hilolsboro, is using some of the student-^managed 
learning procedures.' Other schools are considering 
or are moving toward adopting the occupational 
versatility concept. . ' 

Evaluations of the Bilot Butte program were conducted 
in the 1972-73 andJ973^74 school years, and the 
Calapooya program was evaluated in 1973-74. (Occupa- 
tional ^Versatil i^y, 1 973-74, Documentary File 8A, 
Northwestern Regional Education Laboratory, 710 S.W. / 
Second Avenue, Portland, Oregon 97204) 
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y • The Facility 

Traditional' industrial- arts facilities of junior high 
and middle schools haye been more than adequate, in ^ - 
helping learners acquire knowledge and skills. But 
what about the other hoped-for outcomes of education-- 
the adaptable, productive, self-sufficient student? 

Developing tTiese learner outcomes is facilitated, 
first of^a^T, ty creating one large, general shop 
'(Hgs.1, 2); Walls that once separated wood, 
metals, and drafting areas have been' removed. These 
activities now share a single room with a range of 
other activities th^t/caii: include graphics, elec- 
tricity^, power ifiecha^^s, metals, plastics, hot 
metals and career plaTTlHng. 

Each activity area is self-contained and is organized 
so that .all 'tools, supplies, project samples, and 
instructional material s reVatjng to the activity 
area are readily accessible to' students. 

The open facility exposes ^the student to a variety 
of activ.ity areas,, thus increasing the opportunities 
for career exploration. Ready access to materials 
and equipment .helps students build self-confidence 
by assuming additional responsibility. 
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What changes^must be made in your industriaT arts 
facility to accomodate a career exploration program? 
What specifications should be considered in designing 
a new facility that includes a career exploration/ 
industrial arts program? Facility planning is dis- 
cussed in Chapter IV. r ( 




The Student Management System 



Tfje traditional shop is managed by the instructor. 

ifeer Exploration Program is managed by students 
Meve self-sufficiency by assuming responsi- 
lity for their own learning. 

Each^td^nt is assfp^d a notebook. Notebooks are 
stored ne^r^he, doarand students pick them up as 
they enter and ke^ them at hand throughout the 
class period. 3lJudents are responsible for keeping 
records of: ^ 

1 . Their attendance; 

2. The materials they have purchased; 

3. Their use of power equipment. 

/ 

They also keep the record, of their performance and 
us^: the notebook to store ;t he sheets on which they 
"have planned their projects. 



The student management system is detailed in Chapter 
V.' 




. The Self-Instruction System 

Student managed llarning is reinforced through self- 
instruction. Any process or procedure, and any 
tool or machine operation the student needs or want's 
to learn is explained' through the self-instructional 
system established in the shop; The system includes 
instruction sheets, charts, audio tape cassettes, 
f ilmstrip-tape cassette combinations, and motion 
picture film loops. An important resource, is other 
students, particularly olJler ones. And-, of course, 
an instructor,, or two or more instructors working 
in teams, are on hand as guides, coordinators and 
facilitators. Central to the self-instruction sys- 
tem are the "Basic lO's".- These projects are dis- 
c^jssed in more detail on page 52 and again on page 
72. i. 



It is important, however, that you chose your Basic 
10' s early in the planning process. The basic pro- 
jects to be made by students determines the. tools, 
the project materials, and the instructional mate- 
rials they will need to complete the projects. 
Frequent references to Basic 10' s will be made 
throughout the guide. 
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Ungraded and Nongraded Learning 

Boys and girls', novices ani veterans work together 
in a single class. A ninth grader and'a seventh 
grader may start similar projects at the same time. 
This il u^ngraded learning. 

Studen^TVeceive course credit but no grades. This 
is nongraded learning. They maintain their own 
performance record to help them keep, track of how 
they ar.e doing in relation to their own expectations. 
This/reco.rd can be shown tjo. parents and counsel c5rs 
and can be. used in planning the student's high school 
industrial arts program., P 

BotH-the ungraded and nongracfedsystems^encourage 
individualized learning and coop^r^tt^fl^e^iMrning 
among; 'students. The systems also faster s^lf- 
confidence since .the goal is not a grad6 bii't a 
successful ls-irn-ing experience. The learnimg 
process is- presented in more detail in Chapter V, 
"Operating the Program". 

/ . 

Career Exploration 

* 

In the early elementary grades, students develop an 
awareness of occupations and careers. As they 
reach junior higti or middle school , .awareness' leads 
to exploration of "clusters" of occupations. S^* 
dents enrolled in the Career Explorati^bn/Industriai 
Arts Program have opportunities to actually exper- 
ience activities related to one or more occupations; 
they get insigtrts into what it's like to work with 
wood or hot metals, for example. These experiences 
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serve^as introductions ito the world.of work. They 
help students learn something about themselves, the 
- range of occupations and careers, and how to make 
choices among occupations and prepare to fenter^-a 
chosen line of work. ^ . ^ 




Goals for the Career Exploration Program at the 
Albany Union High School are presented 4n Appendi)^-::' 

; A. Thesis may be useful as you set goals for you/ 

" own prog]ram. ^ t\ . J 

Team Teaching ' * 


* . V ' . . k 

■ ^ ■ 


A single, genera'^, shop with a number of activities,^ 
provictes an ideal setting .for t§am teaching. Even 
thojJTgh students are <nana§ing their owp^ learning f 
the need for instructors to be readily avaiTable 
Js not diminished.' A large number of students in- 
volved in a variety of tasks in each of a /lumber of 
activ^ity areas is too great a load for one -^instructor. 




^ The organization of a teaching team and an explana- 
-tion of how the team can function, effectively in a 
gener'alr shop is presented on page^SO. 1 




! 
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RESOURCE! FOR 
USE IN PLANNING 
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Should you decide that the Career Exploration/ 
Industrial Arts (Student-Managed Learning) Program 
can be used at your schopl , you have at least three 
major resources to he*lp you establish and operate 
the program: 

1. This guide and worksheets; 

2. Visits to^ establ is^^d programs at other 
schopls; and 

3. Conferences with ;^xperienced teachers and 
consultants, including the state industrial' 
arts specialist. 

In addition, you will- wafit to set^a time line for 
establishing the program. 



The Guide and Worksheets 
I 



to explain the program 
you will-ne^d to plan. 



The purpose of this guide is 
and give you the information ^ 
establish <ind operate the program. Every effort 
has been made to give you the essentia! information 
you will need in a logical sequence. Included as 
part of the guide is a set of worksheets (see Chapter 
VI). The. puirpose of the worksheets is to help you 
plan your program. Throughout the text you will 
find references .to the worksheets by number. The 
completed wprksheets^>ecome>your plan. 

How to u see the worksheets is explained on an intro- 
ductory page that proceeds Worksheet" 1 . 



S'te Visits 

The importance of visiting an^stabl i'shed program 
.^cannot be overemphasized. Nothing beats the experi- 
'ence of being on the site and seeing the program 
operate. If you are troubled by time away from your 
own classroom and travel costs, remember that the 
e^<pense of at least two site visits may be only a 
fraction of the totjil cost^of adopting the program. 

We suggest that you plan two visits : 



1 . -An "awareness visit" 
program, and 



that orients you to the 



2. A longer "planning visit"-later on to gather 
detailed information. , 




As of July 1, 1975, Oregon's demonstration^ si tes aref ^ 




1 Pilnf Rrjffp iluninr Hiah School 

1500 E. Penn, Bend 97001 (389-1122) 




.2. Calapooya Junior High School 

830 E. 24th, Albany 97321 (926-5581) 




Current information on demonstration sites is avail- 
able from the Industrial Arts Specialist, Oregon' 
Dpnarfmpnf nT Fduraf inn Q4? I anra^fpr Drivp N F. . 
Salem 97310. " ^ ' . 




' iHcSc buyycbLiunb niay ric i p y uu iiia yuur vioilo iiiurc 

profitable: ' ^ 

y 




flllnwf \/niiycol"F pnnrjnh "himp fn nhQpV\/P a1" Ipa^l" 

r\l lUW jrUUi oCI 1 diuu^ii LIMIC uuoci vc icaou 

three full days of instruction; 




rUL on a IdD LUdL dria y"l- irivuivcu iri LrlC 

instructional 'process; 




r 

' Tab J n T "hi 1 voc — — "h ho \/ Will hpl n vnri vPmPmhPv Qnapp 
laKc p 1 u LU r c J L 1 icjf w 1 i i iic i p jruu r ciiiciiiucr opauc 

and construction details; 




'.Begin thinking about the Basic lO's and the 
information and instruction sheets you will use; 




* Parrv fhic: nrjiHp inrlurlina vnur <;hnD desian 
(Chapter IV) and add your own notes to it. 




Consultations, Conferences, Workshops 




The Industrial Arts Specialist at the Oregon Depart- 
ment of Education should have the latest information 
on the student-managed learning program. If he 
doesn't have the answers he wilj know where to get 
them. As more and more Industrial arts instructors 
have experience with the program, the number of 
- potential sources of information will increase. In 
addition, plan to take advantage of conferences, 
worKsnops ana umversi Ly-ievei courses unau reiate 
t^^this approach to the .teaching of industrial arts 
(Worksheet 14.2). . fi 


/ 
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A Time Line 



An important part of planning is to anticipate the ^ 
time it will take to accomplish each step of the 
plan. Set a time line as soon as you can for estab- 
lishing the program, 
mine what you need to 



the facility is to 
class. An example 
Worksheet 16v , , 



be 
of 



The time^Jine helps 'Vou deter- 
do and when it must be done if 
ready for the flr^t day of 
the timfe line.is presented on 



The- Career Exploration Program can be installed in 
phases4f funds or resources are not available to 
complete the program in one year. One method of 
proceeding would be: 

1st year - ^temodel existing facility^Put in 
management system. Develop two or 
. three activity areas. 

2nd year - Add two mor'e activity areas. Purchase \ 

self-instructional materials for the 

area? instrfried in first and second" 
years. ^ 



3rd year - Develop remaining activity areas. 

chase needed self-instructional 
materials. • - » 



Pur- 



4th year - Review the program. Purchase needed 
equipment and self-instructional 
materials to complete the program. 
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SFTTING GOALS 
AND OBJECTIVES 



Student Managed bearnfng 
Creed ^ 

The learner is responsible for the selec- 
tion, direction, management and evaluation 
of his or her performance. 

The educator is responsible to create the 
setting in which the learner can function 
and to provide counsel as necessary. 



As the philosophy of the Career Exploration/Indus- 
trial Arts Program, this creed can guide the setting 
of student goals. On completion of tha Program, 
students should be able to: 

'Plan and manage their own shop activities 
independently of their instructor; 

* Select the instructional material s they will 
. use and develop their own procedures for 

' completing the activity; 

* Record their procedures and evaluate their own 
peri^ormance ; 

* Work effectively in at least three-quarters of 
• ^ the xtvailable areas (metals, woods, plastics, 

' etc. 7 ; 



Investigate career opportunities and make 
judgments about them in light of their own 
abilities and interests. 
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Meeting District Goals ^ 

You may wish to compare, the goals of your district 
with the goals of this program. Are they compatible? 
Would this program help the district meet its goals • 
in career exploration ana industY^ial arts? What 
changes, if any, would need^to be made in this pro- 
gram to meet the district's goals? 

The general goals and specific performance objectives 
of the Albany Career Exploration/Industrial Arts 
Program appear in Appendix A. It presents the 
performance objectives for each of the areas of the 
Albany .program: Basic metalworking, graphic communi- 
cations, power mechanics, woods, electricity/electron- 
ics, plastics, basic crafts (leather, copper, etc.) 
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and general ir/dustries (brick laying, concrete mixing, 
roofing, etc.). You may find these goals. and^objec- 
tives useful in planning your own program. 



\ 
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Previous chapters have acquainted you) with the pur- 
pose and scope of the Career Exploration/Industrial 
Arts (Student-Managed. Learning) Program. You have 
made at least one visit to a school that has adopted 
the program. You have talked with your state 
industrial arts specialist, and have compared the 
goals of the program with those of your own district. 

Now you are ready to establish the faci^ty. 

This chapter has three sections: ' 

^ '^^Sect i on' 1 : ' "Remodel ing--f6r^ those* Mh'o' yiVV remodel ^ " 
existing space to accomodate the new 
program. "^^K^^ 

Section 2: New construction--for those whose 
^ program will be housed in a new 
facility. 

Section 3: Furnishing and installation--the case- ^ 
work, equipment, hand tools, and -other 
materials needed to furnish the 
facility. 

The objective of this chapter is to help you plan the 
construction and furnishing of your facility and 
estimate the costs.. Operation of the program will 
be discLis'sed in Chapter V. 



If you are remodel ing^ proceed to Section 1. If you 
are planning new construction, turn to Section 2, 
page 38 . 

Section 1 : Remodel ing 

Planning a facility that needs to be remodeled can 
follow this sequence: 

1. Draw the perimeter of your present facility; 

2. '*J^eview th.e general considerations to keep in 

mind in planning space to house a student- , 
managed learnir/g program; 

^3. Draw the perimeter of your pr'oposed facility; 

4. Determine the equipment and casework needed 
for each proposed activity; 

5. Complete the floor plan of your proposed ^ 
facility by pinning cutouts of needed equip- 
ment and casework to the drawing of the 
perimeter; 

6. Determine the costs of remodeling. 

If you complete each of the steps that. begin on this 
page, you wfll have fulfilled the essential require- 
ments for planning a fadlity that must first be 
remodeled. The steps ^re printed so that the text 
can be used as a checklist. References are made to 
appropriate worksheets. . 

' Dravi ybuY ' PRESENT' ^hop^ ^f f oor ^pl an. - • " ^^ef er - to - fig i - 3 - - 
(Phase 1), as an example. On a h'' scale, draw only 
the perimeter of the shop as it exists today and 
include any walls that separate work and storage 
areas. Ignore for the moment cabinetry and station- 
ary equipment that occupy space. The perimeter is 
what you have to work with; it's the shell in which 
you will install your new facility. 

Review the general considerations. Listed below are 
eight general considerations or principles to keep 
in mind as you proceed with planning: 

(a) Be sure all areas of the facility are clearly 
visible to the instructor; 

(b) Design a single room general shop that helps 
the student to: 
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Move freely and safely throughout the 
facility; 

Have ready access to the tools and equip- 
ment needed ; 



Have ready access to t 
and to the instructiona 
and STjpplies needed; and^ 



planning areas- 
materials (media) 



Work in areas designed fo 
designed to meet the studei 



the activity and 
s needs* 



(c) Plan compatibly located activi^ties. Students 
work more efficiently when areais using the 
same equipment can be placed adXacent to each 
other or combined. Woods and piastres, for . ^ 
example, can use the same bandsawU belt sander,: 
and drill press. Those areas incXined to 
raise the most noise and dust are oetter off 

fn their own corner of the shop. Planning • 
area§ should be quiet places but still conven- 
ient to work areas. 

(d) Plan self-contained areas. In the traditional 
industrial arts setting, the student runs from 
work area to supply room to tool" cabinet to 
reference materials and back to the work area 
agairu. Avoid lost time and increase produc- 

v'tivi^y by placing materials^, equipment, and 
instruction materials within a step or two 
of each work area . 
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(e) Plan open storage. Taking ^material s out of 
the back room and storing them on open 
shelves in the shop can pay off in the long 
run. Students cut materials as they -need 
them. Experience in the Albany project shows 
that there is a greater recovery from the 
sale of shop supplies when students manage 
their own purchases from open storage than 
when Supplies are managed by instructors. 
Open storage relieves the instructor of time- 
consuming clerical duties and takes less 
space. 

(f) Isolate machine are'as. Some shops are planned 
with work benches at one end, material storage 
at the other end, and machines in the middle. 
Materials are constantly being carried past 
machines .in operation. Safety becomes a 
problem. Install machines out of traffic 
lanes and plan to reserve them only for 
machine operators. - • 



(g) Provide adequate ventilation, effective' dust 



areas. 

(h) Allow adequate space for the anticipated 

numbers of students. General specifications 
for planning are: 








Work space per student - 75 square feet 
if facility remodeled, 100 square feet if 
new construction is planned. 
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Planning spacfes - each Ration approxi- 
mately 42" high for stand-up planning. 

(NOTE: Chairs and stools are not needed and only 
take up space. Most activities are done best stand- 
ing up.) . 

Draw your NEW shop floor plan. Refer to Fig. 4, 
(Phase 2). Now, that you have in mind the general 
considerations for planning a remodeled facility, 
study the perimeter or shell of your present space. 
You want to design a single room, general shop. 
What non-bearing walls or sections of walls can be 
removed? What bearing walls and what other utility 
conduits and installations must stay in place? 

Check the feasibility of your plan> Now that you 
can be specific about the structural changes you 
need to^make, ask district maintenance officials and 
others to check the feasibility of your plan* This 
is an important step. 

Visit a pilot program. This may be a good place in 
the planning sequence to visit one of the demonstra- 
tion sites. You now know what can and what cannot 
be done to convert your own industrial arts space to 
accomodate student-managed learning. Refer back 'to 
page 13 for suggestions that may make your site visit 
more profitable. ^ 

Determine the activities to be offered. Which 
activities to include in your new industrial arts 
program and how many to include are questions that 
i^elate to curriculum, budget, and available space. 
Your knowledge of the community and its interests 
and expectations will help resolve the questions 
^from the standpoint of curriculum. But community; 
interests must be reconciled to the real ities of 
budget and space. Yoiir ultimate choices, therefore, 
may be determined by the specific requirements jj^- 
each activity under consideration.- How much space 
is needed for hot metals, for example? .What util- 
ities are required? 



( ) Step 3 



( Step, 4 



(. ) .Step*5 



( ). step 6 
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The characteristics and requirements of twelve 
activity areas are listed below. 

A review of this information in light of space, 
budget and curriculum considerations may help you 
choose those activities to be included in your 
program. 
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ART ROOM 



Wood: 

(a) Will likely draw more students than any other 
area ; 

(b) Requires a relatively large number of tools 
and equipment; 

(c) Needs safety area for powered equipment in- 
cluding kickback area for tablesaw; 

(d) Needs space for lumber and pllywood storage; 

(e) Needs space for large project storage; 

(f) Tends to be noisy and dusty; requires venti- 
lation and facility for collecting dust; 

(g) ' Should be located near plastics and general 

industries areas for sharing common tools and 
equipment; 

(h) Should beclose to planning and finishing 
areas; 

( i ) Media board (tool partel ) , 24 ' . * 

*Each activity area, except planning, will have a 
media board, or tool panel. See page 51 and Work- 
sheet Series 10. 
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Cold Metal: 

(a) Requires safety area for power hack saw; 

(b) Needs relatively large area for media boards; 

(c) Requires storage space for long stock and . 
sheet stock ; 

(d) Should/bie located near planning and finish- 
ing arias ; ^ 

.(e) Media board, 16' . 




Hot Metal: 

(a) Is potential danger area; requires safety 
areas for equipment; 

(b) Tends. to be noisy and dusty, requiring 
ventilation ;^ 

(c) Requires hood to vent gases and heat; 

(d) Requires foundry grate on floor; 

(e) May have to meet local safety requirements 
for shielded wall at foundry; 
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(f) 


Requires natural gas or propane for forge 
and foundry \ ' 


« 


(g) 


Needs water for quenching; 




(h) 


Needs 220 volts and snorkels for welders-; 




(i) 


Should be near cold metals area for sharing 

OT COllullUn LUU 1 b arlU c^U 1 [Jlllcrl L ) 




(j) 


\ 

Media board, 16'. 


r 












• 


Plastics: 




■ (a) 


May be another popular area; 




/ (bj 


Should be well ventil^^d; 




(c) 


May iiave to meet local safety requirements 
for hood; ' ^ , 




(d) 


Needs exhaust facility for buffing machines; 




(e) 


Requires holders for contaminates; 




(f) 


Requires 220 valts for oven; 
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(g) Needs more electric circuits because of high 
amperage on plastics equipment; 

(h) Needs water; 

(1) Requires space for material storage; 

(j) STriould be located near finish area; 

(k) Media board, 16 ' s \, 




Crafts: 

(a) Will attract a large number of students; 

(b) Includes large number-of activities; 

(c) Requires storage for large amount of small 
tools; 

(d) Also requires storage for small components; 

(e) Considerable amount of prepared media is 
available; 

(f) Should be located close to finish area; 

(g) Media^ board, - 16 ' . 
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•Power Mechanics: 

(a) Is another dirt and^^ise area; 

(b) Should be located by outside door.; - 

(c) Needs provision for engine exhaust; 

(d) Needs washing tank for parts; 

(e) Needs storage for engines and testing equip- 
ment ; 

(f) Needs containers for flammable materials; 

(g) ' Media board, 12'. 



Graphics: ^ - ' 

p 

(a) Should be located away from dust and noise; 

(b) Needs storage for paper^and storage for 
drawing, drafting materials ^^c^ equipment;' 

(c) Consider combining graphics with drafting 

» and planning center, or at least locate near 
drafting .and planning center; 

(d) Media board, 16'. 




General Industries: 

(a) Water is needed for washing; ^' 

(b) Needs assembly space for mass production; 

(c) Needs outside storage and large equipment 
storage; 

(d) Can share tools ar^d equipment with woods 
area; 

(e) Media board, 16' . 
Electric! ty/ E 1 ec t ron i c s 

(a) Another "clean area" activity; . 

(b) Needs 1 ittle space; 
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(c) Requires storage for components and test 
equipment ; 

(d) Needs electrical outlets and grounding; 

f - 

(e) Area for soldering is required-; 

(f )^ Plan for antenna ; 
(g) Media board, 8'. 
Drafting: 

\ 

(a) Can be combined with planning activities in 
clean, quiet area; 

(b) Provide for stand-up sketching cabinets; 

(c) Needs, area for displays; 
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Planning (Media): 




(a) 


Locate for ready access to all activity areas; 


• 


(b) 


Requires 42" cabinet height^Tor stand-up 
planning; 






iNeeas eiectricai outlets lor auaio-visuai 
equipment; 




(d) 


Provide for film, tape and book storage. 




Finish: 






(a) 


Needs to be hooded and well ventilated; 






'\ 




(c) 


Provide storage for flammables; 




(d) 


Needs water for cleanup; 




(e) 


LocatlBpf&y from electrical outlets or 
potential fire hazards; 


•• 


(f) 

0 


Needs to be close to woods, plastics, and 
craft areas ; 




(g) 


Media board, 16* , n 


( ) step 7 


List the activities selected. Use Worksheet #1. 




' The characteristics and requisites for each of. the. _ 

tlwelve activity areas have been presented on the 
preceding pages. Even though you may not have all 
the information you need to make a final decision, 
• you can still make tentative judgments at this 
point about which activities to include in your 
facility. 

To begin with, you will certainly need a planning; 
(media) center if you wish to have a student-managed 
learning facility. High priority will be given to 
a finish area since it will be needed by the woods, 
plastics and crafts activities. 

As for the other activities, you may have already 
concluded that woods is essential because of its 
universal appeal.- This leaves metals, plastics, 
crafts, power mechanics, general industries, draft- 
ing, graphics, and electricity/electronics to be 
given a priority. 
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Turn now to Worksheet #1. The twelve suggested 
ag^tivity areas are listed. Space is provided for 
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you to indicate which ones are essential, of high 
.priority, and of lesser priority. You can be posi- 
tive at this time about some choices and tentative 
about others. Later on, when you have more data, you 
can change your tentative choices. Meanwhile, you 
can proceed with your plans having some idea a'bout 
the activities to be housed in your facility. 

Develop the floor plan--casework. Use Worksheets 
#2 and il. 

How much are you going to need in the way of case- 
work--cabinets, tables, benches? In principle, the 
casework ttjat you need is determined" by the space 
that you have. In other words, it is unlikely that 
you will evfer have more storage and work space than 
you need. 'So:, make good use of the perimeter of 
your facility with casework. 

Most of th| dabinets and work surfaces are suited 



cabir«ts fqrjtubular metals, sheet metaTs, and wood. 
Keep your essential and priority activities in mind, 
but concentrate on making maximum use of available 
space. Plan also to make the best use of corners, 
recessed areas, hard-to-reach areas, etc. 

Plan your casework needs as follows: 

(a) Refer to worksheet series #2. These work- 
sheets provide "outline drawings of the casework. 
These* ar^ drawn to a %" seal e for pi hni ng to" your 
new facility plan (Step b). . 

(b) Start clipping the drawings of the casework 
you wif^ need and pin them to your facility plan. 
As sug^^ested above, concentrate on making the best 
use of space, but keep in mind your tentative 
decisions regarding the activities your program 
will offer. Remember, too, that you must also allow 
space for stationary equipment. This will be con- 
sidered in Step 9. 

Develop the floor plan--stationary equipment. Use 
Worksheet #3. 

Your concern continues to be adequate space. Will 
you have room to house all the- activities you hope 
to include in your program? In Step 8, you tenta- 
tively determined the casework you will need. Now, 
figure your stationary equipment. Stationary equip- 
ment is important at this pottit in the planning 
sequence because it, too, occupies space. 



to every 




Among the exceptions are storage 



While casework is used for most activities, the 
equipment you will need is determined by the 
activities you consider essential and of high prior- 
ity at this stage of planning (Worksheet 1). 

Plan your stationary equipment needs as follows: 

(a) Refer to Worksheet Series 3. Presented on 
this sheet are outline drawings of the equipment 
listed on Worksheet 7. 

(b) Clip the drawings of the stationary equip- 
ment you will need and pin them to your new facility 
plan (Step 3). Here you begin to actually locate 
activity areas and apply the eight^general planning 
principles of a single room*general shop (Step 2). 
Remember to locate each activity area so it can be 
as compatible as possible with its neighbors. Allqw 
for safe and convenient traffic patterns. Begin to 
think about proper venting, ventilation and access 
to utilities. 

Complete your floor plan . Refer to Fig. 5 (Phase 3). 
Hopefully, you have found space to accomodate all 
the activities you consider essential or of high 
priority. Before moving on to the next step, you 
may wish to double check two things: 

(a) You will find on Worksheet 2.11 a miscellane- 
ous category called "General Shop". Look through 
the "General Shop" items and clip any additional 
sinks, f fie cabinets, storage cabi nets', waste cans, 
etc. that you may also need. These take space and 
should be pinned to your floor plan. 

(b) You may have developed a floor plan that is 
somewhat different from the plan you originally had 
in mind. Does this new information affect earlier 
decisions relating to remodeling? For example, 
will you need more hoods than you anticipated? Will 
you need to make changes in water and gas lines or 
in electrical sgpply? It is important that these 
questions are answered to your satisfaction before 
computing costs. 

Determine the costs of remodeling . Use Worksheet 
Series 4. The next step in developing your plan for 
the use of a remodeled facility is to determine the 
costs of remodeling. 

The costs to be determined are those that relate to 
structural ch^ingfes; changes in the conduits, out- 
lets, and fixtures for gas, water and electricity; 
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changes jn the installation of hoods and other vents; 
and to painting*, floor covering and installation of 
acoustic tile. 

The costs do not include the casework and fixtures. 
These costs will be tallied later. ^ 

The cost of remodeling will be affected by who does 
the work: A commercial firm? District maintenance 
staff? Teaching staff? Teaching staff plus student 
labor? 

Complete Worksheet 4; the||.move dn to Section 3 
"Finisjijng and Installation", page 48- 





• 




Planning a facility that will be housed in new' con- 
struction can follow this sequence: 






1 ■MDi^t/-iAwi non 1 c nop 1 "F 1 r "f" "i nn Q 1"n hp rori"" 
1 ; r\6V 1 cW trlG 9^''"ra l bfJcUii luaLiurio uc v*uii 

sidered by the architect in designing space to 
house a student-managed learning program in 
tne inuusLridi at lo> 


ft 




' 2. Review the general considerations for planning 
the use of this space ; 






* 3. Once you know the dimensions of the perimeter 

OT your TaCl lll^yj uraW triib per mmclci uri a 

V scale ; 






A nQ+QV'minp fhp ;^rf ivitipt; to hp offeredi 


■r ' 


i 


5. Determine the equipment and casework needed 
for each proposed activity; 






D. Lomp 1 ere rne rioor pi an ut yuur prupu^cu 

facility by pinning cutouts of needed equip- ^ y 
ment and casework to the drawing of the perim--' , 
eter. 






Complete each of the following nine steps. They are 
printed so .that the text can be used as a checklist. 
References are made to appropriate worksheets. 






Review general specifications for new construction. 

A -1- + Urx + -i mo + ha av^r'h-i+Qrl" IC HpC if! H 1 hO 1" hp DPr 1 mStSr S 

At Lhe Lime rne arcniueut ib uebiyniMy luc kci imcuci j 
of the space to be occupied by the student-managed ^ 
learning program, these specifications should be 
noted: 


( -) Step 1 




/ \ A ir^or" + a nni 1 1 a v^— c h;^ npH AY^^r\ ifl Whiph 1"hP 

\di) A rec Uangu 1 dr- b iia pcu area ni wiiiuii uiic * 

width is approximately 2/3 the length; 






\u) mmmum ceiiing riciyriL ui it , 






.(c) Windows start from 7 '6" from floor (or 
enminaLe winaowb;. 






(A\ ip;^ct inn Qfiuarp fppt of floor soace oer 
student; ^ 






(e) Large, fold-up type door for deliveries; 






(f) Alternate exits^for emergencies; n 
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(g) Non-skid floors . " ' ' 

(h) Adequate lighting an«venti1at1on ^ 

(i) Overhead dust collection adaptable to future 
changes 

-(j) Free-standing type casework to accomodate 
future changes 

(k) Drop cord electrical power sources and con- 
tinuous strip electrical wail outlets ^ 

(1) Locking-type power control panel (for safety 
. and to avoid unauthorized use). 

Review trie general considerations. Listed below are 
eight general Considerations or principles to keep 
in mind 3s you proceed with planning: 

(a) Be sure all areas of the facility .are clearly 
visible to the instructor. 

(b) Design a single room general shop that helps 
the Student to: 

( • Move freely and safely throughout the 
facility: 



^ Have ready access to the tools and equip- 
ment needed; " - . 

• Have ready agcess to the planning areas ^ 
and to the instructional materials .(nted^KsrT 
' / 'and supplies *heeded; and . y 

- ' ' Work in areas designed for the activity - 
and designed to mee,t the student's needs. 

(c) Plan compatiblyjocated activities. Students 
work, more efficiently when ar^s using the 
same equipment can be placed adjacent to each 
other or combined. Woods and plastics, for 

^ example, can use-the^same bandsaw, belt .sander, 
and drill press.' Those areas inclined to^ 
raise the most noise and dust are^better ^off 
in their own corner of the shop. Planning 
areas should be quiet places but still conven- 
ient to work ar;*eas,. , 

(d) Plan self-contained areas. In the traditional 
industrial arts setting, the student runs from 
work' area to supply room to tool cabinet to 



*-■ 



reference materials and back to the work area 
again. Avoid lost time and increase produc- 
tivity by placing materials, equipment, and 
instruction materials within a step or two of 
each work area. 

(e) . Plan open storage. Taking materials out of 
the back room and storing them on open 
shelves 'in the shop can pay off in the long 
run. Students cut materials as they need 
them. Experience in the Albany project shows 
that there is a greater recovery from the 
sale of shop- suppl ies when students manage 
their own ptr'rchases frpm open storage than 
when supplies are managed by instructors. 
Open storage relieves the instructor of time- 
consuming clerical duties and takes less 
space. 

* (f) Isolate machine areas. Some shops are planned 
with work benches at one end, material storage 
at the other end, and machines in the middle. 
Materials are cons^tantly being carried past 
machines in operation. Safety becomes a 
problem. Install machines out of traffic 
lanes and plan to reserve them only for 
machine operators. 

(g) Provide adequate ventilation, effective dust 
control, and optimum ligf\t levels at work 
areas - 

(h) .Allow adequate spa.:e fcr the anticipated 

numbers of students. General specifications 
foi-^ planning are: 

« 

Wor^ space per student- - 75 square feet 
if focility remodeled, 100 square feet if 
new construction T:^lanned. 

Planning spaces - each station approxi- 
mately 42" high for stand-up planning. - 

(NOTE: Chairs afid. stools are not needed and only 



take up space, 
ing up. ) 



Most activities are done best stand- 



Draw the perimieter of your proposed floor plan to 
scale. Once you h^ve seen the blueprints of the new- 
construction that will house your facitfty, make a 
copy of the plan on a ^" scale. This will permit 
you to use. the cutout drawings of stationary equip- 
ment and casework needed to complete Steps 7 and 8. 
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{ ) step 4 



( ) Step 5 



Visit a pilot program. Before proceeding with more 
detailed planning, you may wish to have another look 
at an established program. Refer back to page 13 
for suggestions that may make your site visii more 
profitable. 



Determine the acti vities to be offered. Which 

,in your new industrial arts 
include are questions that 



activities to include 
program and how many 
relate to curriculum. 
Your knowledge of "the 
and expectations will 



iKjdget, and available space. 
cbmmul\ity and its interest's 
help resolve the questions 
from the standpoint of curriculum. But community 
interests must be reconciled to the realities of 
budget and space. Your ultimate choices, therefore, 
may be determined by the specific requirements of 
each activity under consideration. How much space 
is needed for hot metals, for example? What util- 
ities are required? i * 

The characteristics and requirements of twelve 
activity areas are listed below. 

A review of this information in light of space, 
budget and curriculum considerations may help you ^ 
choose those activities to be included in your 
program. . 



Wood: 

(a) Will likely draw more students than any other 
area; 

(b) Requires a relatively large number of tools 
and equipment; 

(c) Needs safety area for powered equipment in- 
cluding kickback area for tablesaw; 

(d) ^ Needs space for -lumber and plywood storage; 

(e) Needs space for large project storage; 

(f) Tends to be noisy .and dusty; requires venti- 
lation and facility for collecting dust; 

(g) Should be located near plastics and general 
industries areas for sharing common tools and 

^ equipment*; 

« 

(h) Should be close to planning and finishing . 
areas; 
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(i) Media board (tool panel), 24'. * 




• 


Cold Metal: 






(a) Require^ safety area for power hack saw.; 






\u ) liccUb rcldLlVciy Idryc area lUi iiit^u i a uuar 9 






(c) Requires storage space for long stock and 

^ SriccL bLUUN J 






^07 onouiQ Dc luuaLcU Hear p 1 ariri 1 rii^j ariu 1 iriibri- 
in^ areas ; 






(e) Media board, 16' . 






Hot Mpfal • * 
nu U rlc Ud 1 • 






(a) . Is potential" danger area; requires safety 
areas Tor cquipiiicML, 






\D ) lenub LU Dc nu 1 by ariu uubuy, r c^u i r \ 
ventilation ; 

V 






(c) Requires hood to vent gases and heat; 






\Qy Kcquifcb luuriury yrauc uri i luur , 




#. 


(e) May have to meet local safety requirements 
fnT QhiplHpH wall at f nundrv ' 






\T ) rxc^uiicb riauurai yao ur pruparic lui luiyc anu 

foundry ; ' „ 






(g) Needs water for quenching; 






\r\ ) iNcGUb ecu vuiLb ariu briuriscio lur wc i uc i j j 






Qhniilrl hp np;)K* pnlH mp't" a 1 c a K*pa "FoK* Qha'K*inn 
\i ) oiiuuiu Uc near uuiu iiicuaib area lur oriar iriy 

^ " of common tools and equipment; 


- • 




(j) Media board, 16'. 






Plastics: 


- 




(a) May be another popular area; 






(b) Should be well ventilated; 






*Each activity area, except planning^ will have a 
media board, or tbol panel. See page 51 and Work- 
sheet Series 10, . . 
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(c) 


* May have to meet local safety requirements 
for hood ; 




(d) 


Needs exhaust facility for buffing machines; 




(e) 


Requires holders for contaminates; 






Kequires ccvj voils lor oven » 




(g) 


Needs more electric circuits because of high 
amperage on plastics equipment.; 


1 • 


• (h) 

(i) 


Needs water ; 
^Requires space for material storage.; 




(j) 


Should be located near finish area; 




(k) 


Media board, 16' . ^ . 




Craft 


s: 




(a) 


Will attract a large number of students; 




(b) 


Includes large nunlber of activitiesjf^^ * 




(c; 


Requires storage for large amount of small 
tools; 






Also requires storage for small components; 




(e) 


Considerable amount of prepared media is 
available; 




(f) 


Should be located close to finish area; 




(g) 


Media board, 16' . , ' _ 




Power 


Mechanics: 




(a) 


Is another dirt and noise, area; 




(b) 


Should be located by outside door; 




(c) 


Needs provision for engine exfiaust; 




(d) 


Needs washing tank for parts; 


' I 


(e) 


Needs storage for engines and testing equip- 
ment; 


.i 


(f) 


Needs containers for flammable materials; 


43 


(g) 


Media board, 12'. 
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Graphics: 

(a) Water is needed for washing; 

(b) Needs assembly space for mass production; 

(c) Needs outside storage and larjge equipment 
storage; ^ 

(d) Can share tools and equipment with woods 
area ; 

• (e) Metlia board, ^6\ ' 
Electricity/Electronics 

(a) Another "clean area" activity; 

(b) Needs little space; 

(c) Requires storage for components and test 
equipment; 

(d) Needs- electrical outlets and groynding;, 

(e) Area for soldering is' requ'irecl ; ' 

(f) . Plan for ant,^a.-,- ' !r-„ 

\' (g). Media-baord, 8'.-^'- V ^-^ 
'Drafting:. • . f " '\ '\, 



. « / ' (a) . ^e' combine^ with pl^nTrnVig^ activi tfes^^^^^ 
: ^, clean^^u>et ^ea; ^; '^^r'' " ' 

■*«r 



^^ - -'{hi' Pr^vTde :ifqr stsfnd-u^'^slcetching'' cabinet 
Neteds a.K^a for ^1 splays; 



Cd) ^ Media .boardi^f^. V 
P 1 an l^iiig ( Med i a ) 



^ (aj locate for ready aocess to all^acti vity vareas ; 

■/ fb^ .Re^.i/res 42'^.c|.binet ^h^ f 
^ \. W-dnning; .; ^ ^ ■ ' /' ' ^ I ' 

^ (c) ^ Need?^el metrical- outletis jjSr aujaio-vlsual ' 

7efluipme|t ; , ■ ^^V^''/ ' • . ^ 

V (d) . Provide^ for film,, tape ^anC^^TOok storage/-- * 
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: ) step 6 



Finish: , 

(a) Needs to be hooded and well ventilated; 

(b) Requires good lighting; 

.(c) Provide storage for flammables; 

(d) Needs water for cleanup; 

(e) Locate away from electrical outlets or 
potential fire hazards; 

(f) Needs to be close to woods, plastics, and 
craft areas ; 

(g) Media board, 16' . 

List the activities selected. Use Worksheet #1. 
The characteristics and requisites for each of the 
twelve activity areas have been presented on the 
preceding pages. Even though you may not have all 
the information you need to make a final decision, 
you can still make tentative judgments at this point 
about which activities to include in* your facility. 

To^^begin with, you will certainly need a planning 
(media) center if you w,ish to have a student-managed 
learning facility. High priority will be given to 
a finish area since it will be needed by the woods, 
plastics and crafts activities. 

As for the other activities, you may have already 
concluded that woods is essential because of its 
universal appeal. This leaves metals, plastics, 
crafts, power mechanics, general industries, draft- 
ing, graphics, and electricity/electronics to be 
given" a priority. 

Turn now to Worksheet #1. The twelve suggested 
activity areas are listed. Space is provided for 
you to indicate which ones are essential, of high 
priority, and of lesser priority. You can be posi- 
tive at this time about some choices and tentative 
about others. Later on, when you have more data, 
you can change your tentative choices. Meanwhile, 
you can proceed with your plans having ^ome idea 
about the activities to be housed 1^ your facility. 
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Develop the floor pTan--casework. Use "Worksheets 
#2 and #5. 



How much are you going to need in the way of case- 
work--cabinets, tables, benches? In principle, , the 
casework that you need is determined by the space 
that you have. In other words, it is unlikely that 
you will ever have more storage and work space than 
you need. So, make good use of the perimeter of 
your facility with casework. 

Most of the cabinets and work surfaces are suited 
to every activity. Among the exceptions are storage 
cabinets for tubular metals, sheet metals, a,nd wood. 
Keep your essential and priority activities in mind, 
but concentrate on making maximum use of available 
space.* Plan also to make the best use of corners, 
recessed areas, hard-to-reach areas, etc. 

Plan you casework needs as follows: 

(a) Refer to Worksheet Series #2. These work- 
sheets provide outline drawings of the casework. 
These are drawn to a scale for pinning to your 
new facility plan (Step b). 

(b) Start clipping the drawings of the casework 
you will need and pin them to your facility plan. 
As suggested above, concentrate on making the best 
use of space, but keep in mind your tentative 
decisions regarding the activities your program 
will offer. Remember, too, that you must also allow 
space for stationary equipment. This will be con- 
sidered in Step 8 . ^ 

Develop the floor plan--stationary equipment. Use 
Worksheet #3. 

« 

Your concern continues to be adequate space. Will 
you have room to house all the activities you hope 
to include in your program? In Step 7, you tenta- 
tively determined the casework you will need. Now, 
figure your stationary equipment. Stationary equip- 
ment is important at this point in. the planning 
sequence because it, too, occupies s^ace. 

While casework is used for most activities, the 
equipment yo^ will need i s^determined by the 
activities you consider essential and of high prior- 
ity at this stage of planning (Worksheet 1). 

Plan your stationary equipment needs as follows: 

63 



(a) Refer to Woirksheet Series' 3. Presented on 
this sheet are outline drawings of the equipment 
listed on Worksheet 7. 

(b) Clip the drawings of the stationary equip- 
ment you w;n need and pin theiji to your new facility 
plan (Step 3). . Here you begin to actually locate 
activity areas and apply the eight general planning 
principles of a single room general shop (Step 2). 
Remember to locate each activity area so it can be 
as compatible as possible with its neighbors,. Allow 
for safe and convenient traffic patterns. Begin to 
think about proper venting, ventilation and access 
to utilities. 

Complete the i'Joor plan. Hopefully, you have found 
-space to accommodate all of the activities you 
consider essential or of high priority. Before 
moving on, you may wish to double-check two things: 



(a) You will find on Worksheet 2,11 a miscellane- 
ous category called "General Shop". Look through 
the "General Shop" items and clip any additional 
sinks, file cabinets, storage cabinets, wast^* cans, 
etc., that you may also need. These take space and 
should be pinned^ to your floor plan. 

(b) You may have developed to this point a floor 
plan that is somewhat different from the plan you 
originally had in mind. Would this new information 
alter decisions made with the architect regarding 
number and location of hoods, utilities, accesses, 
etc.? Any such loose ends need to be tied up before 
proceeding to the next section. 
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j^ftctXon^^ and Installation 




Thus/f/ai5<in adopting a student-managed learning 
program, y6th-ba\t£_jielected the activities to be 
offered and have devi^loped a floor plan of the 
faci\fity.' If your facility is to be remodeled, you 
nave cki cSLimatc ut wTiaL une rciiiuuci ing wi i i LUbt. 
WhetherNyou remodel or occupy new construction you 
have a p|an for th^'shell". Once the "shell" is 
f inished, ^^<ou--aP€^eady to move in. 




1 n 1 b scCLiun QT une yuiue uaKcb yuu iruiii tne puint 
that the space is ready for occupancy to the point 
tnat every tni ng is in pi ace ana you are reaayTor 
the first day of class. 




Lonsi derea in tnis section are. 




1. Casework--purchasing, constructing, estimating 
costs; 


• 


2. Equipment and jP^nd tool s--purchasing , esti- 
ma ti ng costs; 

3. Color coding--by activity area and for safety, 
esLimating costs; 


( 




4. Student management system--material s, esti- 
mating costs; 


ft 


5. Self-instrUcti.onal system--instructional # 
materials ana equipment, estimating costs. 




Your task now is to ft^rnish the facility and estimate 
tne costs. 




The following sequence of steps can help you achieve 
these objectives. . 




Determine the casework needs. Refer to Worksheet 5. 
You will find a list of standard-sized storage cabi- 
nets, tables, and benches used ^in most industrial^ 
arts fac^ilities. Note the nunTber of each item you 
may have on han^and the number you may need to buy 
or build.* Space is also provided to list odd-sized • 


( ) _ step 1 
< 


*It has b^en possible to contract with a commercial 
firm to design a student-managed learning facility and 
Lunstruct ariu irisLai.i tne riccueu (^abcwuris. iriiuriiia 

tion about these commercial services is available 
from the Industrial Arts Specialist, Oregon Depart- 
ment of Education. 
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or special casework you will have to buy or build 
to fit into a particular space or meet a unique 
need. 

Purchase and/or construct casewoi^. Use Wcrrksheets 
5 and 6. In the course of developing your "floor 
plan you noted on Worksheet 5 the casework you had 
on hand and that which you will need to furnish . 
your facility. 

Refer again to Worksheet 5. Revise this list on 
the basis of any new information acquired since 
you completed it. Then proceed as follows: 

(a) Determine the costs of purchasing the needed 
casework. Known vendors of cabinetry are 
listed on the appropriate worksheets. They 
will provide cost estimates on receipt of ^ 
specifications. / 

(b) Determine the costs of building the needed 
casework yourself or arranging to have them 
built locally. Specifications for a number' 
of standard casework items can be found in 
Worksheet 6. 

(c) Decide which of the two approaches is the 
most economical and then proceed to acquire 
the casework. 

(d) . Note the estimated cost of each item of 

casework you will procure. 

(e) Complete Worksheets 5 and 6 by. totaling all 
estimated costs. This total is the cost 
figure for casework. 

Determine statiohary equipment needs. ^ Refer to 
Worksheet Series 7. This worksheet presents the 
lists of equipment recommended for each activity 
area. Opposite each item are spaces in which you 
can note the number of that item you have on hand 
and the number «iiDu need to buy. Also included are 
the accessories that will have to be purchased for 
certain items of equipment. Hand tools are listed 
later (Worksheet 8) since hand tool s are incidental 
to developing the floor plan. ' 
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Purchase hand tools. Use Worksheet Series 8. You 
have already inventoried the stationary equipment 
you have on hand (Worksheet 7) and estimated that 
which you wtll need for your facility. You develop-^ 
ed this information in order to complete the floor 
plan. Now you need to inventory other equipment 
and hand tools you may have on hand to determine 
what you must purchase to completely outfit each 
activity area and serve your estimated number of 
students. 

Refer to Worksheet 8 and proceed as follows: 



.(a) Inventory other equipment anc hand tools. 

. > The worksheet is organized by activity, so 
you will want to record your inventory on 
the worksheet by. activity area to ^he extent 
that you can. 

(b) Note" the number of each item you will need 
to purchase in order for your facility to be 
properly and adequately equipped. ' 



(c) Estimate the costs of -purchasing e'quipment 
and tools. 

(d) Total all estimated costs. This figure 
represents" the cost of furnishing your . 
facility with its needed equipment and • . 
hand tools. 
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Install co>1or coding. Use Worksheet Series 9. Once 
the casework and equipment are in place, they will 
need to be painted. . Coding by color is an important 
aspect of a student-managed learning facility. 

Color is used aesthetically to make the shop invit- 
ing and attractive. Color is also used functionally 
to identify the various areas of activity and parts 
of the machines. 

Yellow, for e/ample, is the color code for the wood 
area. Everything related to the woods activity- 
tools, panels, furniture fronts, instructional 
sheets, project ideas--are painted yellow, marked 
with yellow tabs, or printed on yellow paper. Blue 
is the color for cold metals, red for hot metals, 
pink for plastics, and so on. 

The functional parts of every machine are color 
coded to help students quickly identify tbem. Green 
is the base color, orange the color for guards and 
switches, and yellow the color for controls. 

Color coding helps establish an orderly and business- 
like shop. .It helps students develop respect for 
materials and equipment and encourages them to 
return the portable items to their assigned racks 
and shelves. 

Refer to Worksheet 9. The worksheet will help you 
determine the g^olors and types of paints you will 
need, estimate the amounts of each color, and . 
figure the costs. 

Construct media boards. " Use Worksheet 10. Work- 
sheet Series 10 reviews the construction of media 
boards, or tool panels. These boards are consid- 
ered "media" in that they not only provide support 
for tools but also offer space on which Basic lO's, 
charts, illustrations, and other materials can be 
displayed. Construction of the boards, support 
for the boards, and suggestions for the mounting 
of tools on the boards are included in Worksheet 
Series 10. . 

Purchase materials for student management system . 
Use Worksheet Series 11. - 

The student management system was introduced on 
page 7 and is discussed in more detail in Chapter 
V. Now, howevar, identify and procure the materials 
you will need for the student rrtenagement system. 



Details for constructing the student notebook rack 
and for the "plug-in" boxes to hold the notebooks 
at the various activity areas are presented in 
Worksheets 11 .10 and 11.11. The notebooks themselves 
need to be purchased, color-coded and numbered. The 
various forms to be inserted in each notebook must 
be purchased and duplicated. 

Refer to Worksheet Series 11 and proceed as follows: 

, (a) Determine the number of notebooks you will \ 
need ; 

(b) Assign a color to each class period of the 
, , day (red, 1st period; white, Zpd period, 

etc.); 

■ 

(c) Number sequentially the notebooks you will 
'need for each class period-; 

(d) - Determine the forms and the number of each 

form you will need. The forms are reproduced 
on the worksheet ; 

(e) Estimate the costs of buying and marking the 
notebooks and of producing aarf duplicating 
the forms ; 

(f) Estimate costs of constructing notebook rack 
and plug-in boxes. 

Buy or build materials and equipment for the self- 
instruction system. Use Worksheet Series 12. 



V 



Chapter V discusses operation of the self-instruction 
system and explains the various instructional mate- 
rials that comprise the system. You need to give . 
considerable thought to the self-instruction system 
at this point in your planning, however, because you 
will' want to label and display many of these instruc- 
tional materials, and store others so students can^ — ^ 
have ready access to them. And you will need to 
begin ordering audio-visual and print materials 
that you do not already have on hand. 

We suggest that you begin with Worksheet 12 and 
complete each of the remaining worksheets in series 
12. The worksheets are' not in a prescribed order 
so you 'need not follow them sequentially. Each, 
worksheet is self-explanatory. 

As noted earlier (page 9), Basic lO's .are central 
to the self-instruction system. It has been 
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suggested thart you select your Basic TO*s early in 
,the planning process because the projects to be made 
by the students determine what you must have on hand 
in the way of tools, .project materials and instruc- 
tional materials (media). 

The Basic 10 is usually a relatively simple project 
that gives students their first opportunity to 
try their hand at a new activity (plastics^ hot 
..metals, etc.)- If students are successful, they 
will have pride in their accomplishment and will 
feel good about working with different materials. 
You should plan at least ten basic projects for 
each activity area. 

Once the new student has completed a Basic 10, he 
or she can proceed to a more extensive project. 
Even the" Basic 10 can. be modified to suit the 
student's needs and interests. He can make an exact 
copy of the Basic 10, he can develop his own 
version of it or he can take the fundamental idea 
of a Basic 10 and create his own project. Ideally, 
a student would develop a project of his own with- 
out r^ference to a Basic 10. 

Refer to Worksheet 12.2. This worksheet discusses 
the building of Basic lO's and provides a means of ' 
estimating costs. Worksheet 12.3 explains , the . 
Basic 10 plan sheets, and suggests ways to mount 
the p-lan sheets for convenient student use. Speci- 
fications for building holders for displaying 
Basic 10 projects are presented in Worksheets 12.4 
and 12.5. 

Select your Basic lO's from examples included in 
Appendix B. 

Signs identifying each activity area are useful 
and contribute to a business-like atmosphere. 
Information on constructing .area signs is presented 
in Worksheet 12.6. ^ / 

Price lists are posted in each activity area for 
students to use in estimating costs of the# pro- 
jects. Worksheet 12.7 refers to price lists. 

Notebooks are prepared for each piece of power, 
equipment in the shop. Students use these note- 
books as guides to the operation and safety 
requirements of each unit. Equipment operation 
notebooks, the notebook,i>sheets, and storage of the 
nofebooks are consider^^J'n Worksheets 12.8, 12.9 
and 12.10. m^. 



69 







Equipment color coding and identif ication^can be 
accomplished with instructions in Worksheets 12. 1 
_and 12.12. ^ 




' Film loops, film strips and audio-visual equipment 
are the subjecfs of Worksheets 12.13 through 12.17. 


w 






























# 






Purchase books and plan book storage. . Use Worksheet 

= : 1 


( ) Step 9 



Books and other print materials are an important 
information resource. The worksheets in this 
series include lists of recommended texts and 
reference materials for each activity area. A., 
worksheet for use in designing book storage is also 
includ^.. 

Estimate time for odds and ends. Use Worksheet 
Series 14. 

There are many odds and ends relating to the plan- 
ning and installation of a Career Exploration/ 
Industrial ArtMlll^gram. Worksheet 14.1 suggests 
how to estimafi^^p^ plan time for miscellaneous 
activities. 




( ) Step- 10 
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( ) Step 11 


One activity worthy of consideration would be your 
own participation in a career exploration workshop- , 
Information about such a workshop is presented in 
Worksheet 14.2. 

Compute the total estimated cost of finishing and 
installing your facility^ Use Worksheet 15. 




- 

• 




You come now to the step in which all the estimated 
costs and estimated times are summarized and a grand 
total is established. Most of the worksheets, you 
will recall, have spaces in which to note cost and 
time estimates. Transfer -these estimates to. Work- 
sheet 15 and'comput"^ the subtotals for remodeling 
. or new construction, and for furnishing and install- 
ing.' The sum of these subtotals is the estiefiated 
, cost of planning and instal 1 ing.the new program. 






• ( )_^Step 12 


Develop a time line."^ Use Worksheet Series 16. 




t 


4 


' A time line is a management tool that can help you 
organize your work and anticipate the time it will 
take you to accomplish a series of tasks. Work- 
sheets 16 and 16.1 will help you establish your own 
time 1 ine. 




• 




Worksheet 16 charts a hypothetical planning sequence 
>that begins in October and ends the following May. 
The activ^ifies to be accomplished within this period 
are represented by the worksheets of this guide. 
The numbers on the time line correspond to work- 
sheets to be completed by a given time. 

On Worksheet 16.1, insert the months during which 
you will be planning and installing your own 
facility. Then you list under the appropriate 
months the worksheets to be completed, using the 
suggested time line in Worksheet 16 as a guide. 




/ 


N 1 
t 

- 


Completion of Steps 1 through 12 ends the planning 
phase of your program. Installation follows, and 
then you are ready for the students to arrive and 
the program to get^under way. Operation of the 
Career Exploration/Industrial Arts program is- the 
subject of Chapter V. 
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Previous chapters emphasized planning and furnishi- 
ing the facility/ This chapter, considers the 
actual operation/of the program once everything is 
in place and tlje students have arrivfed for* their 
first class period". The following naVrative pre- 
sents an overview of the program, documenting the 
steps a student takes fron] the moment he or she 
enters the shop until the first project has Been 
completed. The narration provides background -for 
a discussion that follows on class orientation, 
use of the inquiry method, and emphasis of career 
exploration. The stuclent m^agement and self- 
instruction systems are then discussed. The chapter 
ends with infermation on the role of the instructor 
and on orgapizing^^the teaching team. 

An Overview: Jennifer Makes a Candleholder 

Jennifer Wilson, ah eighth grader, has enrolled in 
Career Exploration. The following narrative des-. 
cribes her experiences in the class. The narrative 
shows how the student management system would worl< 
under ideal conditions. But since no student would 
be as perfect—or as lucky--as our fictional Jennifer, 
you should keep in mind that the sequence of events 
in a real -life situation may not always conform to 
prescribed procedures. ^ 

Jennifer and her classmates spend the first two or 
three class periods getting acquainted with the 
program and with the shop. They see the activity 
areas and examples of projects that can be made in 
each. They learn about the notebooks and the forms 
that are kept in them! They become aware of the 
instructional materials and how they are used. 
They gain some insight into the concepts of student- 
managed learning. They become aware of the respon- 
sibilities they share with their instructors to make 
self-learning work. 

Jennifer walks in the door the third day of the term 
and goes directly to the notebook rack. The note- 
books for her . period of thfe day are blue and 
Jennifer's number is 51. Notebook in hand, she 
goes first to the vypod area. She had given some 
thought to making a' pair of book ends. But the 
wood area is crowded with kids who seem to have 
the same idea, so she goes to the hot metals area. ,* 
One of the Basic lO's on' display in this area is ^ ^ 
a candleholder. . She had noticed it on the tour of 
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the shop the first day and it appealed to her. Her 
friend Linda wanders by. Linda still doesn't know 
what she is going to do, so they talk over ^a number 
of ideas. Linda leaves and Jennifer, after thinking 
about it for a few more minutes, decides she'll make 
the candleholder. 

Jennifer thumbs through the Basic 10 planning sheets 
filed at the hot metals area and finds the one that 
describes the candleholder. She opens her notebook 
to a plan sheet given her the first day and copies 
on to this sheet the procedures and specifications 
relating to the candle-holder: The tools and equip- 
ment needed, the procedures to follow, sources of 
information about the procedures, items to be 
entered in the bill of materials, and their cost. 

Jennifer then goes to the school office (at a time 
other than during the class period) and gives the 
secretary $1.50. This covers the cost of the candle- 
holder (90(t) and leaves enough in the "bank" for 
other projects. The secretary gives her a receipt. 

As soon as she picks up her notebook for the next 
class period, Jennifer enters the $1.50 material 
payment (she also enters the 90(J cost of the candle- 
holder) on her materials cost record sheet. She then 
takes her notebook to one of the instructors. Mr. 
Walker initials her receipt (which she will take home), 
and he initials the $1.50 entry on the cost sheet. 
Mr. Walker then looks at her plan sheet and reviews 
with her the procedures she will follow. He also 
. looks at the cost sheet to see that she has entered 
the 90(t cost of the candleholder. He notes that 
Jennifer correctly completed her plan sheet for the 
•candleholder and seems to understand what she is 
to'do. He*also notes that she failed to fill out 
her attendance and time utilization sheet at the _ 
close of the previous class period. Jennifer 
quickly makes the apprppriate entries on this sheet. 
Mr. Walker initials her plan sheet and she hurries 
over to the hot metals area. 

She first takes the material she needs from the 
open storage. Following the plan sheet, Jennifer 
proceeds step by step. A boy who made a candle- 
holder when enrolled in the class last year and 
who is now working on a more extensive project, 
volunteers some information. Eventually, she comes 
to Step 8 on the plan sheet which calls for the use 
of the oxy-acetylene welder. Jennifer realizes 
that it is her responsibility to prepare herself 
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.to .u$e'' thi& equipment.^ SJie /studies the ^eqMipnTent 
operation natebook for 4liQiv>/eTder and goes to th^ :~i 
media. center tiD:/iew a ft*^ JShlD^tvsUffe*''. 
;we]der hei Ho used J She v^^^ students^v, : 

.A using jt\ She/examin6s.^e^^ turif 
<it[ ph.'-' ^ 



Fi neillvT^e^^^ fer ,i^^]S^ she ' s 
at we-lffij^.* S)ie tui^fis rto"tf)e. 
.check.^3t;-ih her notebqpk ane 



dy to -fry her hand 
ipment ^^erati oif-. 
not^s irv^tie spaces 
; > d|)|y)sfte tx^-acfetyJene 'jielder the media she referred 
T; j^d%i^^^^^^ the^eider. She then asks 

Mr. WalTcer to cheyrher oui^on thei equ]^^^ Mr. 
' Wa'i ker grsks her. questions efypul: procedures and safe 
^. oper^'ipn of the equipment, ° M: then observes *as she 
performs the- operatibJXS* .OnQe\tie i^- satisfied that 
' she *cah perform them c^efi-.K^tlj^, f^r. Walker signs her 
' equipfnent operation check^li^t. 

She is now ^checked out on the oxy-acetylene welder. 
Since this is one of the few pieces of equipment 
in the shop she cannot use without an instructor's 
permission, she must ask permission before each 
use of the welder. 

Another period is ending. Jennifer takes her note- 
book from the plug-in box where she keeps it while 
working in the hot metals area, and completes the 
attendance and time utilization form for that day^. 
For April 17 she writes, "Saw film on welder. Check- 
ed out on welder. Used welder." She also fills 
in the appropriate items on her student, performance 
record form. 

A few class periods later, Jennifer completes her 
candleholder. She fills in the project evaluation 
form in her notebook and calls on her instructor. 
Mr. Walker discusses the candleholder with her, 
pointing out how well she did for a first project 
in welding. But Jennifer asks for suggestions as 
to how she might do better next time, Mr. Walker 
responds, but is careful to help Jennifer make 
her own judgments. He also talks with her about 
how she feels about working with metals and with 
welding. At the close of the interview, Mi^. 
Walker signs Jennifer's plan sheet. Her first 
project Is completed, and she begins planning her 
second. 
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A summary of the procedures that students and teachers 
follow in the operation of the program is presented 
in Table 1 . 



Orienting the CI ass 

What takes place the first few days of a^new program 
can help determine how well it runs and the number 
of problems that may occur. ^ Allow enough time for 
adequate planning. Orientation should last at least 
three days if not longer. Your procedures will 
change the second year because you will have con- 
tinuing as well as new students mixed together. But 
class orientation should be easier the second year 
because of the help of your returning students. 

" t . ^< 

The following topics should be covered during class 
orientation: 

1. Explain to students what will be expected of 
them in the new program, 

2. Show students the facility and explain the 
different components, 
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3. Go over the notebook forms and their uses; 

4. Explain how to start a project and introduce 
the Basic 10*s; 

5. Assign alphabetized notebooks after you. are 
sure of your enrollment in each class; 

6. Explain the method of taking role and the 
system for cleaning up. 

If orientation is taking too long, let the students 
begin planning their first project and then return 
to the orientation later. 

If procedures break down, and it appears that stu- 
dents may be at fault, convene the class and call 
for suggestions from the students. Remind the 
students that the shop belongs to them as much as 
it does to the instructors, and that they share the 
responsibility of assuring that the facility runs 
smoothly and that learning takes place. 




Inquiry Method 

The teacher's role is to create the setting for , 
learning and not direct the learning. If learning 
is to take place, the teacher must guide students^^/; 
into finding information on their own, A self- < 
sufficient student doesn't always run to the teacher 
for answers. 

Teachers use the inquiry method to help students 
find answers to problems. In simple term^, teachers 
answer a question with a question. This method 
does not take the problem away from the student. 
It facilitates learning but does not direct it. 
The inquiry. method is referred to in Table 1. 
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TABLE 1 




PROCEDURES FOLLOWED BY STUDENTS AND TEACHERS 
IN THE OPERATION' OF THE PROGRAM 





STUDENT PROCEDURE 


^ FACILITATION 


TLACHER PROCEDURE 






Select an activity area. 


Activity areas in woods, metals, 
plastics, power graph-ics, electricity/ 
electronics, drawing, general in- 
dustries, etc. 

Designed projects and examples in 
every area. References available for 
other ideas. Student is encouraged to 
design his own project. 


The selection is the student's probleni and responsibility. An 
Initial time dllowance must be given for the student to make 
his selection independently (3-5 days). Then if the student 
is still looking, the teacher should say. "Why don't you and 
I walk around toother and look for ideas." The tiMcher then 
may explain some of the options. If there is further delay In 
area selection (?-3 days), the teacher will discuss the stu- 
dent's responsibilities with the student. Assignment at this 
time may become nect?ssciry. 


> 




Develop a plan anc procedure 
for operation. 


Student management system including 
time utilization, material purchases, 
planning records, machine operation 
records, performance records and 
sel f-evdluation. 


— 

Semple projects fere displayed and planned in every ared. If 
a student selects one of these, the provided diiections must 
be basic. The student, in working on these projects, must be 
allowed time to demonstrate odaptability in following the 
step by step procedures. If the teacher feels the student has 
exhausted all resources, he' may assist but in an inquiry approach 
and may be more directive if it is. necessary to Insure a 
successful experience for the student. 

If the student is developing a plan of his own, the teacher 
should counsel him in tht? d ':»ign an'tf planning steps, but 
agaio in an inquiry manner. Whenever possible, refer him 
to resources. DO NOT TAKE THE PROBLEM AWAY FROM THE STUDENT. 




Instruct self in the processes 
' and operations required. 


Self instructional materials includ- 
ing film, tapes, instruction sheets, 
etc. for all processes and operations. 


The "mode of operation" that a student uses is his respon- ^ 
sibility. Various alternatives are provided for him. The ™ 
teacher a^ain will support his process as explained previously 
in rega^rd to the developing of a plan and procedure. 




Manufacture the item. 


A well equipped, maintained and 
safe general shop. 


The student's Activities are observed by the teacher at all 
times. If the student is about to engage in an unsafe prac- 
tice^ or one^hat will ruin his material* the teacher must 
intercede immedi.itely. The method used here (dirpct or 
inquiry} will have to be determined by the urgency of the 
si tuation. 

To assist in the continual improvement of the student's op- 
erations is the teacher's responsibility. When a student is 
operating a machine or doing a process, the teacher should 
help improve the student's techniques. U^e the inquiry method 
whenever possible. 




Explore careers- 
Evaluate the results. 

f 


i t 

StiTcfP^t Perforniafl|J|fctfAii>Js»^ 

careers^ with o^jB^ ~' — ^ 

activities --i^^^^^jMHRP^ 

. complete ff3'cn/activ/cy\\0( 

Student satisfaction index. 
1 


OiIt>rt^plan sht^et the student vnll write out and complete 
the car.eer activity he has selected. The student will rerord 
his career activity on his career performance record. A 
student, upon completion of his project* will have his career 
activity checked by an instructor. 

A ^tudent'upon completion of a project, hdS the opportunity 
^t«s,iciok at his work in terms o*" hi> sat isfaction as to how well 
"JBb diTBT He may fill out a ^Orm titl^'d "'l.tudent Satisfaction 
Index". A teacher may complete? a comparable form dS to how 
well he feels the student did.- This way, both student and 
teacher may then have a conference in regard to the student's 
feelings and accompl i shnpnts . Both -.tudent and teachor 
enter the conference v/ith judgments <^x\<^ then an evaluative 
session can take place. 




i i 



62 



Exploring Careers 

As they talked about the completed candleholder , 
Mr. Walker said to Jennifer, "You seem to feel 
pretty good about the candleholder, and are anxious 
to show it to your folks. But how did you feel 
about working with the metal and the welder and all 
the other materials and processes that went into 
making this item?" Jennifer thought a momenta 
•"Well, it was okay, I guess. It's kind of hot and 
dirty. But I suppose it's whSt you have to do if 
you want to make something out of metal." Mr. 
Walker was asking a leading question to help 
Jennifer verbalize her feelings about working with 
metals. This is a technique of the inquiry method 
discussed above. This particular method represents 
the essence of career exploration at the junior high 
and middle school levels. Students are encouraged 
to ask themselves: "How do I feel atjput working 
with metals (woods, plastics, fabric^'^etc. )? Do 
I like working with the materialsyand equipment 
that are used to shape metals into things I want 
to^make?" 

The emphasis at this stage of the student's develop- 
ment is more on the activity than on the career. 
The students' explorations in the shop lead them 
to the de^velopment of definite feel ings--positi ve, 
neutral, negative-^relating to an area of activity 
and all that goes on in tha pursuit of that activity. 
Later on, the student will begin to associate areas 
of activities with particular job descriptions. If 
he or she enjoyed working with wood, for example, 
the student will be motivated to think more about 
carpentry, furniture manufacturing, forest products 
industries, and the full range of vocations relating^ 
to the production and use of wood. Or, as in 
Jennifer's case, the student may decide that metal- 
work isn't as much fun as other things, and will be 
less likely to give any thought to metalworkers and 
what they do. 

The thrust of career exploration/industrial arts for 
sixth to ninth graders, therefore, is to encourage 
each student to experience a variety of activity 
areas. Instructors look through the notebooks and 
take every opportunity to talk with students about 
their projects. Every effort is made to fulfill 
the "exploration" goal of the program: "To work 
effectively in at least three-quarters of the 
available areas." . 
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The Student Management System 

The 'student management system is essentially the 
.notebook and the various orientation and record 
sheets the student keeps in the notebook to guide 
his activities and record his progress (Worksheet . 
11), 

The student management system allows the student 
to expierience keeping records and accounting for 
expenses. It also gives students what may be their 
first experience in setting goals and judging the 
extent of their progress toward achieving those 
goals. 

From the instructor's point of view, the system saves 
countless hours of record-keeping. Each notebook 
provides up-to-date indicators for assessing each 
student's progress. Periodic reviews are made of 
each notebook so that instructors can be alerted to 
those students in need of extra help. 

y- . 

On the roster of students enrolled in career explora- 
tion, Jennifer Wilson is student number 51. She is 
enrolled in the third class period of the day which 
is assigned the color blue. So Jennifer's notebook 
is blue and has the number 51 printed on its spine. 



A 

PURPOSE 



B 

OPERATION 
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When Jennifer arrives for class, she goes first to 
the notebook' rack where the blue notebooks are 
stored, pulls number 51 and goes to her work area. 
Whoever keeps roll for the period notes the absentees 
by recording the numbers of the notebooks that 
remain in the notebook rack after the class has 
started. 

At the work area, Jennifer and her classmates keep 
their notebooks in plug-in boxes (Worksheet 11.11). 
Notebooks are off the work surfaces and out of the 
way, but are still close at hand during the class 
period. Entries can be made on the spot before they 
are forgotten. Answers to questions of procedure 
are immediately available. The notebook can be a 
reference point in consultations with the instructor. 

When the period ends, Jennifer returns her notebook 
to the notebook rack: Students do not take their, 
notebooks out of the shop. 




Out of the experiences* of the pilot projects have 
come a series of eight forjns to be used in the 
student management system (Worksheet Series 11). 
The uses of each form are explained bellow. The 
forms themselves are-presented in Appendix C. You 
may make your own copies of the'' forms by duplicating 
these examples. Study them carefully before repro- 
ducing them; you may wish to, revise them to meet 
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the needs of your own setting and, possibly, add 
other forms to the series. Following a presenta- 
tion of all the forms, 'you will find a discussion 
of how to assess the forms. as you review student 
notebooks. 



These are student management forms: 

Attendance and Time Util ization Record (Worksheet 11.2), 
The student uses this sheet to log his activities 
during the tj^rm. It is made up as a calendar with ' 
a line for -each school day. Using prescribed nota- 
tions, the student notes the days he or she is 
present and records briefly what he did that period. 
A principle of the student-managed learning system - 
is thrat the student is responsible to himself for 
what he does in the shop. He exercises that respon- 
sibility by using the attendance and time utilization 
recnrd, 



■ Student Performance Record (Worksheet 11.3). * 
On this form, students record trieir accomplishments 
in the shop. The front side of the sheet lists all 
the potential operations in the facility. When 
students complete an operation (grinder, oil finish, 
hemming, etc.) they fill in the circle preceding the 
name of the operation on the sheet. 

This form is-also used as a guidance tool to encourage 
students to explore all activity areas. . A quick look 
at the front of the form shows cictivity areas 
already explored by the student. ^Little evidence of 
exploration alerts the instructor to counsel the 
student to try other activity areas. 

On the back side of this record are a series of 
questions designed t reinforce the values the 
staff feels are important, which relate to program 
objectives. The purpose of these guidance questions 
is to have students respond in a subjective manner; 
the questions are tools to be used-tn guiding and 
redirecting their activities. 

These Jucifcents arq made periodically during the 
year. ^Th^form t)ecomes a quantitative and subjecti 
evaluation. A qualitative evaluation takes place 
on completion of each major afctivity. See Student 
Evaluation Sheet (Worksheet 11.7). 

A copy of the performance record is sent^home at 
the end of each quarter so parents can see the 
progress of ^heir student's achievements. The 
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master copy of the performance record is kept on 
file and is forwarded to the high school when ^the 
.student leaves' the juriior high or middle school. 
The form'^gives the high school instructor a quick 



overview of the 
capabil ities.. 



student's accomplishments and 



Equipment Operation Checklist (Worksheet 11.4). 
The stationary equipment and portable power tools 
used in the shop are listed on this sheet. 'Before 
using any of this equipment, students refer to the 
equipment notebook, film, tape, or other media that 
have been prepared to explain the operation of each 
piece of equipment. Students note on their equip- 
ment operation checklist the media they referred to 
in learning how to use a particular stationary equip- 
ment or tool. When they feel they can operate the 
equipment or tool correctly and safely, students 
ask their instructors to check, them out on the . . 
equipment. To this point, they have not turned on 
the power to the equipment or tool. 

When the student demonstrates the proper use nf the 
equipment, the instructor initials the student's 
equipment .operation checklist. 

There are two classes of power equipment and tools 
in the shop: Those that can be used by the student 
at any time once he or she has instructor approval, 
and those that can be used by the student only with 
instructor approval even thoygh the student has 
been cleared to use the equipment. This latter < 
class of equipment is the more dangerous and re- 
quires closer instructor supervision. These more 
dangerous tools are listed at tho bottom of the 
equipment operation checklist. 

The equipment operation checklist can be used by the 
students all the time they are in the program and 
can be -forwarded to the high school with other 
student records. 

Plan Sheet (Worksheet 11.5). 

This sheet becomes a guide for the student to use 
in carrying out his project. Space is provided for 
a sketch and for listing tool 3 and equipment he will 
need. Then he lists each step or procedure, noting 
the source of his information about the procedure. 
The back side of the sheet is a bill of material. 
Each item, its number, dimensions and cost are list- 
ed. The cost -is computed before *the s-tudent starts 
his project. Thi^ plan sheet fs initialed twice by 
the instructor; once when the plan is approved, and 
again when the project is completed.' 
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. Material Cost Record (Worksheet 11.6). _ 
" This is a simple ledger form on which the sti^nt re- 
cords his credits (money paid to the school for 
materials), his debits (charges for materials he 
buys)',- and his current balance. The instructpr 
initials^both* the entry in the credit account'and 
the receipt the student was given at the office. 
When the balance falls below what he Will need to 
finance a new project, the student makes another 
payment. 

Project Evaluation Form (Worksheet 11.7J. ^ 
This form is used on completion of ; each project. 
The student makes judgments on a scale of-l to 7 
about how satisfied or di§s.atisfied he is regarding 
-.the various aspects of his experience with the 
project. The instructor may also complete a copy 
of the form. Student and instructor compare their 
; judgments and from this:, conference come evaluatibfis 
of the student's le'arniag and performance. 

' ' ^- ' • ' '" ■ 

• Parent Permit Slip (i^^ 11.8); 
This. form -is used to sect^re the permission of parents 
for t;heir child to use the power equipment in the 
' s^ot). -The back side of the f6rm lists the shop*s 
general safety rules. *. 

- This form can be contained in the student's note- 
.^bpok or filed awaM. When- the student returnS>this 
*form ^^ij^ed? by his parent or guardian^ the instruc- . 
tor initials and dates the Equipment' Operation 
' Checklist (Worksheet 11.4) in the space inarked 
"Shop Permit"; Before operating any power eqjuip- 
ment, students must have the safety permit properly 
signed. - V 

- \ 

' Welcome and Orientation Sheets (Worksheet VI .9) . 
This should be a. readable and informative paper that 
welcomes the student to the shop, gives him a feel- 
ing of anticiMtion, and providiss him the basic' 
. inforniation he n^ds to function effectively as a 
learner. We presume, of course, that you will begin 
-each term with a tour of the facility and oral 
explanations of the processes and procedures. The 
Welcome and Orientation pajDer can serve the student 
as a review and a referenceV< Students entering the 
program-late in the' term can -bie 'given the paper to 
study. This should reduce appreciably the time the 
student ne^s to 1^arn. hi;s^ way around the job and 
become invoV/ed^in a project.. 
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IN STUDENT NOTEBOOK 



4'- 




A$5&S5I^NT 



69 





pj^J^k^. orAer in which'the forms^'aop^r in eal^'^ student *s 
'![ ' rior^bpojilis imporfcaii^^' to^ -J^p and 

.Joca^tejB|m easljy. :The Sr^ color is as 

fdllow^^' . - ' W ^ 



r. 



Form 



Color 



(1 ) ^ Attendance & Time Utilization - Blue, Green, 

(one color for each school yellow, Piak 
quarter) 

(2) Student Performance 

(3) Equipment Operation Ch^ 
list 




Sheet . 



lerial Cbst Record 




- Blue 



(Insert here plan sheets of completed projects in 
reverse order dr completion so last completed plan 
sheet is on top. ) ' - 



(6) Project Evaluation Form 

(j) : Parent Permit 

(8) Welcome & Orientation 



'^'Coldenrod 
White' 
White 



Your ability to look at student notebooks will in--^ 
crease as you work with students. But if each 
i-n^tructor looks at notebooks in a different way 
it is very difficult for students and teachers to 
operate in a single facility. The teaching team 
should decide the steps required to look .^t a note- 
book and follow them consistently. A large percent- 
age of any breakdown in program operation can be 
attributed to inconsistency in notebook procedure 
by instructors. Failure of students in filling 
out attendance forms, and keeping up other forms, 
is often not^the fault ^f students but inconsistency 
of instructors when working with student notebooks. 

The following ten steps suggest a Way to look at ^ 
student notebooks. This procedure may be mmiified, , 
but^whatever plan is establ ished^hiould -be followed 
rigoVously. If the student should break the chgiin 
of steps, the instructor should ask the student^to 
complete the step ancj then the instructor should 

■ ; ■ ■>:■ • ■ ' ' ■ 
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. stand aside until it has been done. The underlined 
words. art the key points to check each time a note- 
book is reviewed. ..M 

1. . The"*student will come to you with his plan 
sheet for approval to start. The plan sheet is the>^ 
form about which most conversation between teacher ^ 
and student will take |>lace. The qurrent plan sheeti^. 
should be. inserted between the green and the blue ^ 
sheets so you can f^ind it easily. Check the sketch, 
procedures, tools ami equipment and bill of material ; 
Is It to your satisfaction? 

2. The bill of material ^section is located qrt^ / 
^the ba*ck of the plan shfeet.' Look to the right^fi^d 

'you will find the material cost record form. .Do€|S 
the' student have^ enough money in his account and;' 
has' he or ^he entered the 'cost of the proposed 
project on his cos^ sheet? If cost form, fs' jO.K. , go 
to step 3^. /,^ V.' : ' . y . 

3. . 7urn to the first form, the attendanc^. sheet, \ 
to see, that it is up to date. . Has the student made 
a specific statement about his time utilization? ^ 
'".Planned'- 5 '"sanded", "worked on projept"^ are not 

specific enough statements.!- "Was ch'ecked out on_ 
bahdsaw", "Fjn'ishedv'canale holder with Danish^oiV"^ 
"Completed plan sheet for welded candleholder • 
project", are go.od statements for utilization 
form. Check attendance and time iftil iza^tlbn form. 
. Check the forms to see if they are in the correct 
order.; 

4. ' Return to 'thej^an sheet If the first three 
steps are to your satfsrfaction, sign your jnitials 
and date giving the student permission to ^art 
working on the project. ~ . 



<• > '. 5> 



ill go from student to student and work 



with s.tude^6;s* as they j^^^^te their projects. 
Students .wi/ll then brif^i ^inished projects and - 



fi lied- in 'evaluation fc 



.0 you . 



'6. Turn to 'Perfornfiarice Record to see if the 
''student has-.^iven h'Tmself credit' for the work com>- 
pleted,, A,^uick'look at this record will tell you ' 
in which activity areas the.student^has worked. ^ 
Counsel . studentg^»/to explore other areas. Check 
Performance^ Record to see'^if it is up to date. 



V7. Check Attendancle and Trirte Otilization for^ 
^gg-in (Step 3)\ . ^ . ^ \ 
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8. You have the stydent's project in front of 
you. Check the cost record for additional costs. 
Boes the project contain more material than the 
bin of material on the plan sheet indicates? 

9. Check the Equipment Operation Sheet against 
th^ tools and equipment section on^the plan sheet. 
It is nice when students -help each other, but if a 
student enters a piece of equipment on his plan , 
sheet, we expect the student to be checked out 09 
t^e equipment. When another student performs an 
operation on a piece of equipment, he or she is 
taking the experience away. from the student with 
the original project. ^ 

10. Read through and discuss the Student Evalua-^ 
tiorv Form. Is the^ evaluation form filled out? ' 
Find positive things to say about the student's 
project and. counsel the student into another project. 
ThlS:is a good time to^ discuss the student's per- 
formance, in solving problems encountered in con- ^/ 
structing the project. 

The final step the notebook check is initial- 
ing the finished approval section on the Plan 
Sheet. Initial and date finished approval on Pla 
Sheet. 



If the team members fo 
your program will wor 



5^ 



ow a procedure of this 
luch more smoothly 
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The Self- instruction System 

In the traditioRal industrial' arts shop,' the instruc- 
tor is the inajor. soiirce of infprmap'pri for .learning. 
In a student-ipan'a^^;^^^^ 

learns through int'^raotipfr^^^ other .students 
by using a variet|t'6f-4^^^^ Materials, 



and 



Instructional materials, (mediia') conpHse the self- " 
instruction system. This section^of the guide dis- 
cusses the function of the ^If-instruction system 
and picesent* each of the instructional materials 
suggested for the. system. 

One of the developers of the occupational versatility 
■ appt^oach to teaching industrial arts has noted that 

"no one person can teach and manage as many elements 

or as many components as are found in a junior high 
- explor-atory learning situatiolT. That is why there > 
, are student management and self-instructional 

systems." || 

Self-instruction, like student management, shifts 
.^^deperjdence from the. teacher to the student. The 
.. media, not the teacher, becomes the primary source 
'^.of -information. Harvesting information from the. 
f media helps to develop self-sufficiency in the 

student. 

..As- noted earlier, one rationale for the^.ungraded 
'..nature of a student-managed learning program is that 
experienced students can help the inexogrienced. 
The student who wishes to make a weldedr^ndle- 
hblder, .for example, will likely feel more comfort.-^ * 
able discussing the»^>roject with a studenf who has . 
madp'^a candleholder rather than'with an instructor. 
Aij^'^bg^ will learn from the discussion. Encouraging 
^ " p among students enriches the learning 
of ^the shop". 

'tcr^e. Basic> lO's have already been made 
.the guide. A description o^ their pur- 
^^n in. St^p '8 of the proce-^ce .for 
stXlHi^g' Self-InstVi^ Syst^|(Worksheet 
ri/s 12^. Basic 10 projects is 

^ Vted^ :^|^lx ,4^ <^ ^ 




J 



STUDENTS AS 
INSTRUCTOR^ 




B 

THE BASIC lO'S 
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As noted earlier, the Basic 10 is centraLto the 
Self-Instruction System. A student can choose fo 
make a Basic 10 projec|, revise a Basic 10, or. 
develop a project of his own. It is hoped that- at 
least 75 pengent-ofLvthe experienced students in 
the program vy'fl be creating their own projects. 

It is suggested that you yourself make all Basic 
10' s that you sele^ so you can anticipate protjlems 
that students may face. You may wish to use those 
'^'included # this guide the first year and then' 
start designing Basic lO's of your owni It -should 
take you, on 'the average, .sev.en hours to design a 
project. Your design should include the basic 
plan, the procedure' the student is to follow, 
referencesto other information about the procedures 
involved, and information about the materials and 
supplies. 

.In^addition to the Basic lO's andnheir descriptive 
materials, you will be providing your; students 
with other materials, or medial for self-instruction 

References to thes*^ fither media have already been . 
made in Step 8 of the'procedure for installing the 
Self-Instruption System (Worksheet Series 12). 

Each of ^hese media are dfe^cribed^i^^^ detail 
below. Refjrerfces ..are made to' tli^tSppropriate 
worksheets..-'; " 

Examples. of *?he pointed media appear in Appendix D. 

■ • ^' ' '.<C\'/^ >^ 
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Instruction- Sheet. A step-bjPstep procedure 
.0^pfor accompli s'hing a process; may be illustrated; 
'^'^^%ay include both pre- and post-test to help students 
"check themselves on how well they read and under^ 
►stanA^the instructions. ,r 

ette^ape. Serves the same purpQ$.e as^th|:> 
^Jfr ^et. The. spoken word is part4tular1y ; 
ito students who read with difficulty; Tapes. 
fi$a^*^Tocany by the staff t'o explain pro- 
,.J^id^ry^^^ not explained elsewhere. Tapes 
aVso brl^^^iiixh^^ i,n combination with filfnstrips 
CSee Workshefit*^^'5j\, ' ^ , : 

3. Single-Concept" Ftlfn:^ Loops. One or more 8mm 
films that illustrate a ppoeess. Useful for show- 
ing conditions or te£hni;ejues. that involve motion 
(funning a bead in welding^r faminating acrylics). 
A selected Ijst of film loops listed by activity 
area is^iven in Worksheet 12.13.' 
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4. Chart. A large drawing or series or'drawings, 
usual ly designed for .mounting on the' wall , .which 
describes a process. jj . - • 

^ ' . ■ • 

5. Slides, film-Strips . A single picture or a 

series of pictures produced as transpaf&ncies 
that illustrate a con.di tion iorrpitjocess. these can 
J be produced:Mocany^ 'aV can' be purchased (see Work- 
sheet 12.15). 



i 




' 6. Model. A mock-up or replicb of a device, sucTi 
as a slide. rule or electric motor, that students can" 
operate manually or assemble and disassemble in order 
to learn how thft* device functions. 
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7. Power Equipment Notebook. Prepared for each 
piece of stationary or portable power equipment in 
the shop; includes operating instructions and 
e[nphasizes safety precautions, ^ 

■ . . . ■ 

A set-^of equipment operatic>n^Shff|ts l^s .incluifed in 

Appendix D. 

8. Informatian' Sheet. Contains information 
about a process (exafnple: how to laminat^) where 
instructions and/or pre- and post-testing are not 
necessary. 

9. Book, ^handbook, guide or text publ tshed 

by a manufacturer or textbook publisher whi,ch'. » 

includes instructions and other informatiQft|^J^e;l•^^^ 

to one or more processes. ^ " ^ '\ 

.« ' • * . 

Worksheets 13.J-13.10 have se.lected^bltrfjcj^graphies 
of these types of print materials, arrari^ed by 
activity area. 
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Organizing the Staff 



In the traditional shop, the 
one. He doea the teaching, 
way of doing things. 



instructor is number 
The students learn his 



The Career Exploration/Industrial Arts Program 
pjaces learning in the hands of the student. The 
student manages his learning and turns to printed 
and audio-visual materials for much of his informa- 
ti^yrtfe The instructor becomes a coordinator and a 
facilitator. He is still very much an information 
resource to the student; but his role is to assure 
that learning takes place, not to take charge of the 
learning. 

A comparison of how an average teacher is likely 
to spend his time in a traditional shop and in a 
student-managed learning shop is presented in 
Table 2. The 'table illustrates how the student- 
managed learning approach frees thet instructor from 
^management chores and allows him more time ;tb work 
with students. 



Some industrial arts teachers can be coordinators 
and facilitators. . Others find it difficulty or 
next to impossible to a#pt a new role in the shop. 
Teaching in a Career Exploration Program is not^for 
everyone. ?Vw- - 


1 


Even those who can make a commitment to students 
managed learning'need every opportunity to study ' 
the basic concepts, discuss. the program with others, 
' aiul observe a Career Exploration Program in opera-: 
tion. This can be done through pre- and in-service ■ 
seminars, through discussions with consultants and 
industrial arts specialists, and by visiting 
established program^. 




The trauma of plunging inexperienced instiructors 
into a^ new program will be eased bj' giving thfem 
a chance to- test the wa'ter f irs;t^ ; 
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ROLE QF THE 
INSTRUCTOR 



TABLE 2 

HOW DOES A TEACHER SPEND HIS TIME? 



In A . 
Traditional 
Shop 

10.7 



•35.7 



Student Guidance -(Gu-tde student to 
solution of problem, to references, 
and discuss ideal with.him-. ) ,• - 



Pe\f f 6if^^rtce E val ua t i oh (Discuss with 
student his feelings about his work,- 
talents, abilities, future.) 



ssemination ^bf Iqiformation (Lecturing, 
demonstrating, testing, answering 
questions, giving assignments.) 



In A 
Student-Managed 
Learning Shop 



48.3 



33.3 



6.7 



29.4 



12.2 



Managing Materials (Punching shop 
cards, selling'and dispensing materials, 
keeping records, collecting fees, 
ect.) - 



' Performance Measuring (Grading projects 
ard/or testing, entering grades in 
grade book. ) ^ ' ' 



11.7 



7.2 



MO0.O 




Checking Attendance (Calling Ki^, 
entering .attendance in book.) 



100.0 



i 



The success of a single, open shop depends upon a 
team approach to teaching. At Calapooya Jurlior High, 
for example, three teachers work with 75-80 students 
' each geriod for six periods a day. Pilot Butte 
Junior High teachers have 60-65 students in their 
shop'^seven periods each day. With these numbers 
of students and the -size of each shop, it is impera- 
tive that the teachers work together as a team. 

Team teaching is an art. It's an attitude, a frame 
of mind; Two, three, of^.more instructors must commit 
themselves to common -goals, sharing responsibilfties,^ 
consistency in program procedures j'cind points of 
view. They mujSct put th^needs and interests of 
students ahead of their own. The ability of the 
teachers to work as a team is one, if not the most, 
important factor in a successful* Career Exploration 
Program. . ^ * ' # 

Team teaching is not^asy , but there are strategies 
and procedures tiTat can help individual instructors ^ 
..^becor^ie effective team members. At Calapooya and 
''"Pilot Butte Junior High Schools, for example, teach- 
ers have written a set of by-laws to govern the 
operation of the instructional :team. The by-laws 
are -presented in Appendix E. , 

The by-laws make comabmi cation and decision-making 
possible, -Since decisions are reached by consensus, 
each meriii^r has an equal part in the decision-making 
.process.' ^S^lf-evaluation of decisions can also 
' take placfe'ibe'cause the team members, set up the 
evaluation criteria without fear. Weekly meetings 
are held with the agenda and minCTtes af these 
meetings distributed to the team membtfrs, building 
principal and district Career- E<lucatioi9 'Director. 

Since the team members require time tg.meet and 
continually upgrade their program, common prepara;r 
tioji periods for team members is a good idea. This 
•common preparation period Ogives the team the 
opportunity to functiop.as a unit and solve prcfblems 
as a team. ' ^ ^ 
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VI 

WORKSHEETS AND 
VENDOR LIST 



..Inserted in this part of the guide are the work- 
sheets referred to in previous sections. 

The -worksheets are'^'*"planning tools; when complete, 
they- become your plan for a new Career Exploration/ 
Industrial Arts facility and program. The plan- 
will' include cost and time estimates and -a time, 
line for installing the facility/ 

All the worksheets are written in the same format. _ 
Each is numbered and titled; a statement of purpose 
explains the nature pf the information explained by 

the worksheets ^ • ' 

■ ■. . ■ ■ ■ 

Wijl sfind that the worksheets are :<both Information- 
dhd information-generating; that they- pro- 
ou with informatibfn but they also help you 
,iEr"^a^ldttioTial information--you. need to accomplish 
'inning. 

specifications that will be help- 
i:^^j^tn the color to be used in',color coding 

^.X3:rjedS, eiqulpment and certain materials. 

" "'sb included in the .Information given on the work- 
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'^^■'siieets are vendor code numbers. The numbers refer 
to those vendors known at the tim^ this guide' is 
published to be marketing any of the ^materiil s and 
equipment referred to on the worksheet. The ven- 
dors' are listed on^ the sheet immediate^ following , 
this page. . 

Note 'tfiat the vendor list is not complete. It is 
impossible to search out and list every firm that 
1^ selling a particular item. The appearance of 
a firm on the list, does not imply a recommendati'on 
over other firms which may have inadvertently 
been left off the li^t. 

- ■ ^ ■ 

Finally, each worksheet includes space t^i complete 
the bill of materials, estimate the^ cost-^nd esti-^ 
mated JP'ime.' In some cases a ^suggested estimated 
time .r^ppears ,Sn parenthesis. This suggestion may 
help make your own time estimate. 

Estimated costs\and times are carried fcLrward 'to 
. a cost summary shee,t X^a^l^sheet 15). ^ 
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VENDOR LIST 



ALLIED ELECTRONICS 
1231Mndustry 
Garden Grove, CA 
Phorfl: (213) 598-6605 

AMERICAN HANDICI^AFT 
4300.N. E. Sandy Blvd. 
Portland, OR 97213 
Phone: (503) 288-5701 

AMERICAN STEEL & SUPPLY 
40^33 N.. W. Yeon 
Portlarid, OR 97210 . 
Phone: (503) 226-1511 

AUDIO VISUAL SUPPLY CO. 
6420 N. E. Halsey 
Portland, OR 97213 
Phone- (288-6102) 

BARBO MACHINERY^:cl. 
1126 S>. E. Division 
Portland, OR 97202 
Phon^:-H&e3) 232.-8158 

BFA EDUCATIONAL MEDIA 
909 N. E. Linden 
Hillsboro, OR 97123 

BRODHEAD-GARRETT " , 
13538- Tiki Lane 
Springfield, OR 97477 
Phone: (503) -746-3525 

BROWN & WISER, INC. 
1411 N.W. Flanders 
Portland, OR 97209 
Phone: (503) 226-=llll 



BRUCE PUBLISHING CO. 
8701 Wilshire 
Beverly Hills, CA. 
Phone: (213) 657^-4800 



BRUNTNG CO. 
2136 S. W. Fifth 
Portlano, OR 97210 ■ 
Phone: (503)' 22^-4120 

^UTIERWORtH, INC,. 

^ E. 30th Avenue 
Bortland.*. OR 97211 
^hone: " (503) 288-673,3 



12 



. ■ CHARLES, A. BENNETT CO., II 
809^West Detweiller Drive 

) Peioria, IL 61614 
Phone: (309) 691-4454 



13. 



14. 



15. 



16. 



17, 



18. 



19. 



20. 
21. 



22. 



23. 



CHOWN HARDWARE ' ' ^ 

333 N. W. 16th 
Portlands OR 97209 / ■ • 
Phone: , (800) 452-7634 

COMARK PLASTICS DIVISION 
14t)7 Broadway 
New York, NY 10018 
Phone: (212) 564-6000 ' 

COPE PkASTICS, INC. 
4441 Industrial Drive 
Godfrey, IL 62035 
Phone: (618) 466-0221 

CRAFTOOL COMPANJ. INC. 
,4421 S. 240th-^Veet 
Harbor City, CA 90710 
Ph6ne: (213) 325-9696 

DELMAR PUBLISHERS 
P. 0. Box 5087 ■ 
Albany, NY 12205 ~ 
Phone: ' (518) 459-1150 

DELVIEiS PLASTIC, INC.' 
2320 S.W. Temple 
Salt Lake City, UT S4110 
''Phone: (801 ) 467-1548* ■ 

DIETZGEN CORPORATION 
1550 Hymer Avenu.e 
Sparks, NV 89431 
Phone: (800) 648-1136 

DISTRICT MAINTENANCE 

EMERSON HARDWOOD CO, 
2279 N. W. Front Avenue 
Portland, OR 97209 ' 
Phone: (503) 227-6414 , 

EVERGREEN TOOL CO. 
2429 S. E". nth 
Porffand, OR 97214 

EYE-GATE HOUSE 
'1 46-01 Archer ^ve. 
Jamaica, NY 11435 
Phene: (212) 291-9100 
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24. GENERAL TOOL & SUPPLY- CO. 
. 407 N. W. 17th 
.Port! arid, OR 97209 
Phone: "^' (800) 452-3505 

25! - GOODHEART-W-rttCOr— 
123 West Taft Drive 
South Holland, IL 60473 
/ Phone: (312) 333-7200 

26. HONACAST DIVISION 

400 Walnut Street xt, 
Yorikers, NY 10701 
Phone: (914) 423-2146 

27. HOWARD- W. SAMS & CO. , INC. 
4300 V^t 62nd Street 
Indianapolis, IN 46268 - 
Phone: (317). 291-3100 

28. INDUSTRIAL ARTS SUPPLY CO. 
5724 West 36th Street 
Minneapolis, MN 55416 
Phone: (612) 920-7393 

29. J. k: gill CO. 

2725 N. W. Industrial 
Portland, OR 97210 
Phone: ' (503) 226-4611 

30. KEUFFEL & "ESSER CO. 
■ ^■■'^ 0. Box 2030 

Seattle 4VWA 98111 
PhoneP (206) 623-5535 . 

31. LA GRAND INDUSTRIAU^UPP;.Y 

2620 S.. W. First ^' 

Portland, OR '97201 

^ Phone: ^(503) 224-5800 ' 

> •> 

32. LEMONS MILLWORK,* INC. 
224 East. 31st 
Albany, OR §7321 

• Ph,one: (503) 926-1463 

33. LIBRARY FILM. STRIP CENTER 
3033 Aloma 

Wichita,. KA 67211. 

34. LOCAL CABINET^^'PANY 

35. LOCAL ELECTRICAL VENDOR 



36. ' LOCAL HARDWARE STORE 

37. LOCAL LUMBER DEALER 

38. LOCAL PAINT STORE 

39. LOCAL PRINTER 



VENDOR LIST (Con't) 
40. 

.41. 
42. 
43. 



45, 



47 



48. 



49. 



50. 



51. 



52. 




LOCAL STATIONERY STORE 

LOCAL,. VENDOR 

LOCAL WPIDING VENDOR 

LUMBER PRODUCTS ' 
2116 N. W. 20th Ave. 
Portland, OR '97209 ' 
Pime- (503) 223-81 70 

« 

McGRAW^^mi BOOK CO'. 
8171 Redwood. Highway 
Novato,-CA '94947 , — 
Phone: (415) 897-5294 

McGRAW HILL FILM DIVISION 
330 West 42ndv.Street 
New York, NY 10036 



46. Mcknight PUBLISHING CO. 

Bloomyngton, IL 61701 
Phone:l (309) 663-1341 



MOMITOR PRODUCTS • ^ 

300 South Alaska ** 
Tacoma, WA 98409 
Phone: - (206) 475-5800 ' 

MOORE'S AUDIO VISUAL CENTER, INC 
234 -S.E.-12th 

1?ortVand, OR 972 M v 
"^fibne: (503) 233-5621 

NATIONAL BUILDERS HARDWARE GO. 
1215' S. E. 8th^ 
Portland, 0*^97214 
Phone: {S03) 233-5381 

NORTH PACIFIC LUMBER CO. 
P. 0. Box 3915 " ■-- 

Portland, OR- 97208 
■ Phone: (503) 234-8241 

/ OREGil STATE UNIVERSITY 
ItidustriaU£<lucation Department 
Corvallis, OR §>331 . 
Phone: (503) 754-2733 



PACIFIC METAL COi 
3400 \ W. Bond 
PortlandvJJR ^7201 . 
Phone: (503) 22,7-0691^ 

SEARS, ROEBUCK & CO. .• 

STANDARD PA PER. CO. 
P. 0. Box 2134 ' 
Tacoma, WA 98401 
Phone: (2tT6) 922-8792 . 



Sa. STAR MACHINERY GO. 

■ \ 3325 N. W. Yeon 

Portland, OR 97210 

Phone: (503) 226-3011 

56.. STERLING FI^MS 
• 1110 N. W. Garfield 

Convallis, OR 97330 X 
Phone: (503) 753-8562 



'57." . SUNSET - hQCAL BOOK ^pRE ^ 

58. ' TANDY LEATHERxCO. 

5132 N. E. SandV Blvd. ' 
• Portland, OR' 97>^3_ 

Phone: (503) 282-TTri' ^ 

59. TELEDYNE POST a 
1915 4th Avenue South 
Seattll, WA 98134 . 
Phone: (206) 622-0888 



60.. THORNE FILMS, INC. 
Dept. 1A-73- 
1229 University Ave. 
Boulder, CO 80302 . 
Phone: (303) 443-4480 

61. TOMAHAWK CORPORATION 
748 East Walnut 
Hillsboro, OR 97123 
Phone: (503) 648-5622 



'■62.- TUCKER & SONSx ' 

P. 0. Box 8008\. • > 

Tacoma, WA 984W 
• ..Phone: (206) 474-8426 > 

■ \ 

63. UNITED RADIO SUPP.LY, INC. 

123 N.E. 7th Avenue \ ' • 
Portland, OR 97232 • 
•Phone: (503) 233-534,6 

64. WEST COMJ PAPER CO.'V 
2203 1st Avenue SoutfT 
Seattle, WA 

Phone: (206) 623-1850 

65. WESTERN INDUSTRIAL SUPPLY CO. 
208 S.E. Hawthorne Blvd. 
Portland, OR 97214 
Phone: (503) 639-5913 
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WORKSHEET *_j 



ACTIVITY AREAS LISTING BY PRIORITY 



PURPOSE: In the spaces opposite each iuggested activity arear^eck those you 
consider essential, of higb priority, and of lesser priority. These can be 
tentative jlidgments, &ut may be useful as guides to planning from this poinl>'^: 



on. 



You may wish to select activity aneas other than^those listed. 



ACTIVITY 



ESSENTIAL 



HIGH PRIORITY 



LESSER PRIORITY 



1 . Woods ■ 

2. Cold Me{als 

3. Hot Metals 

4. Plastics 

5. Crafts 

6. .Power Mechanics ' 

7. Graphics 

8. General Industries 

9. Electricity, - 
Electronics 

fO. Drafting . 

Planning (Media) 

Finish 
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WORKSHEET # 2 



CASEWORK CUIOUTS 



PURPOSE: Worksheets 2.1, 2.2, 2.3, etc. provide you with cutouts of the, 
casework you will need to install for each of the activity areas you wish r 
to establislrr The 8'> 4' and corner cabinets were constructed for the Albany 
pilot program and have Worked well. If you are constructing a new facility}' 
you may wish to use 5,' cabinets. 

As noted earlier, the cutouts are to be pinned to the perimeter drawing of . 
your remodeled facility (page 34), or can be used for -pre'l iminary planning 
if your program is to be housed in "new construction. 





WORKSHEET #2.1 



WOODS CASEWORK CUTOUTS 



WOODWORKING BENCK 



f 



HOOOHORKING BENCH 







LUMBER RACK 






A FT. CORNER 
CABINET 



ft FT. CORNER 
CABINET 



ft FT. CORNER 
CABINET 



ft FT. CABINET 



ft FT. CABINET 



'ft FT. CABINET 



ft FT. CABINET 



8 FT, CABINET 



8 FT. CABINET 



8 FT. CABINET 



8 FT. CABINET 



5 FT. CABINET . 



5. FT. Cabinet 



5 FT . CABINET 



5 FT. CABINET 



\ 
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WOODWORKING BENCH 



<fTTT7 



WOODWORKING BENCH 



WORKSHEET # 2.2 



COLD METALS CASEWORK CUTOUTS 



3' X 5' 
METAL TA^tv 



^ VERT. METAL 
Storage rack 




4 FT. CORNER 
CABINET 




' 4 FT^ CORNER 
CABINET 





4 FT. CABINET 



4 FT. CABINET 



4 FT. CABIt^ET 



« FT. CABINET 









0 FT. CABINET 







S FT. CABINET 



a FT^CABINET 



5 FT. CABINET 



5 FT. CABINET ^ 



5 FT. CABINET, 



5 FT. CABINET 



I 1 

SHEET METAL -STAKE BE*NCH 

I 1 




i 
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WORKSHEET * 2,3 




ERIC 



WORKSHEET * 



PLASTICS CASEWORK CUTOUTS 



WOODWORKING BENCH. 



\ 



-fll 



WOODWORKING BENCH 



3' X 5' 
METAL TABLE 



* FT. CABINET 




4 -fT. CORNER 
CABINET 



4 FT. CORNER 
CABINET 



* FT. CABINET 



* FT. CABINET ■ 



8 FT. CABINET 



e FT. CABINET 



e FT, CABINET 



5 FT. CABINEl^'i^ 



5 FT, CABINET 



5 FT. CABINET 





WORKSHEET * 2.5 




CRAFTS CASEWORK CUTOUTS 




( 



WORKSHEET * 



2.6 



POWER MECHANICS CASEWORK CUTOUTS 



f 



WOOOHORKING BCnCH 



L 



3 ' X f^' 

MerAL TABLE ^ 



SMALL ENGINE STORAGE 






FT. CABINET , 



FT. CABINET 



a f- T, CABINET 



8 FT . CABINET 













F T . 


CABINET 

«^ 




FT . 


CABINET 




107 



WORKSHEET 2.8 



GENERAL INDUSTRIES CASEWORK CUTOUTS 




> I 




, * FT. CDRNER 
■€ABIli|T >^ 



1 



♦ FT. CABINET 



1 >. 



-FT. CABINET- 



5^- CABINET 



a FT. CABINET 



5 FT. CABINET 



5 FT. CABINET 



■ / 



* FT. CABINET 




5 FT. CABINET 



9 



■ I 
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WORKSHEET # 2.9 ' 

- ELECTRICITY/ELECTRONICS CASEWORK CUTOUTS 



IT 



WOOOOWORKING BENCH ^ 



« FT. CABINET 



r 




• a FT. CABINET 




» FT. /CABINET 




S FT . CABINET 



5 FT . CABINET 



■f 
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\ • 

WORKSHEET * 2.10 
DRAFTING CASEWORK CUTOUTS 



/ 



r 



DRAWING 
TABLE 



k FT. CABINET 



DRAWING 
TABLE 



DRAWING 
TABLE 



B FT. CABINET 



DRAWING 
TABLE 



4 FT. cabinet' 



e FT. CABINET 



FT. CDRNER 
CABINET 



4 FT. CDRNER 
CABINET 



3 FT. CABINET 



5 FT. CABINET 



Ok. 



r 



( 
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WORKSHEET 



n 



GENERAL SHOP CUTOUTS 



PURPOSE: Xhe 'cutout^elow are the fteys^^ help you give your facility 
design the firvishtng touches. If you have found tjiat you need other cutouts, 
.simply cut out blank sheets of paper, to scale, and label for the needed 
item. Use th^e cutouts to design your finish and planning area if you run ^ 
short of c^L|ewark^ cutouts from other sections ' 2 ' 



f 



WOODWORKIMI^ENCH 



II 



WOODWORKING'BENQ 



J" 



MOOOMORKING BENCH 



* 



f 



MOOOMORKING BENCH 



1 



\ MOOOMORKING BENCH 



. MOOOMORKING BENCH 



MOOOMORKING BENCH 



' MOOOMORKING BENCH 



\ MOOOMORKING BENCH 



\ MOOOMORKING BENCH 
=1 



MOOOMCTRKING BENCH 



MOOOMORKING BENCH 




OMORKING BENCH 




4 FT. CORNER 
CABINET 



4 FT. CORNER 
CABINET 



FT. CORNER 
CABINET 



4 FT. CORNER 
CABINET 



3' X 5' 
METAL TABLE 



5 FT^ABINET 



5 FT. CABINET 



5 FT. CABINET 



3' X 5' 
METAL TABLE 



o-lo olln oi-o rJl-Q 



^^*ASTE^ ^^WASTE^, ^HAST^ 



ERIC 




FT. . AQINET 



X12 



a FT, CABINET 



K 



^, WORKSHEET # 2.11 (Continued) 
. GENERAL SHOP CUTOUTS . 



4 FT. CABINET 



FT. CABINET 



4;ft. cabinet 



4 FT. CABINET 



* -FT. CABINET 



FILE. 
CABirfT 



FILE 
CABI^€T 







r 




^ .CABfflfT 




a FT. CABINET.-*.- 






8 F 

















A 



FILE~ 
CAeiNET 



' FItE 
CABINET 



FILE 
CABirCT 



FILE 
CABINET 




a FT. CABINET 



( GA°L. ) 

\vAcuuiy 




/ AIR \ 

I COHPRESSOR ) 

Vv V 



© ©©.00© 



NOTEBGOK .RACK 



.J 



NOTEBOOK RACK 



5 FT. CABINET 



. 5 FT . CABINET 



•5 FT. CABINET * 



5 FT . CABINET 



5 FT. CABINET 



ERIC 
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WORKSHEET'!' 3 



EQUIPMENT CUTOUTS. 



PURPOSE: The following cutouts are of stationary equipment that will occupy 
floor space in your facility. The cutouts, .drawn- to a ^ seal e^ -are to be 
pinned to the perimeter drawing of your facility (pat|e 34). As you^j^^lan the 
locations of these pieces of equipment, keep the followfng'points in miiid: 

1. Try to place isolated machine areas so students are hot traveling back and. 
. ^ f^rth .through the area fo obtain to.ols, supplies, etc. ' y 

2. If yo^j^^fer equipment, space o^n be saved. 



3. You may consider an /sland machine areH so t-hK^ needed wall spadh is 
saved. ^ 

i. Equipment on , the dustXQl^lection system may need be clustered for 
better efficiency. 

5. Design your machine area , so that jt>-ifis; visible from all points of your 
shop. , ^ . , : . 

6. Consider the space and^ickback area needed when positioning the table saw. 
WOODS EQUIPMENT CUTOUTS ' ^ ' , ' ^ 





BAND 






SAW 



drTu. 

PRESS 



U^JI PLANE 



o 




12 " HOOD LATHE 




• L 



U I! 







1 2 " wdOD LATHE 




L 



COMB. 
SANDER " 



10" TILTING 
ARBOR 



GRlWEft 



\ 




COLD METALS EQUIPMENT CUTOUTS 



OR 



V 



o 



15'" DRILL 



24 " METAL LATHE 





PA/J fc BOX BRAKE 



SQUARING SHEAR 
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HOT METALS EQUIPMENT CUTOUTS 



WORKSHEET * 3 (continued) 
EQUIPMENT CUTOUTS 



ARC WELOER 



4 



, lOXY-ACTl , 
WELDER I 



, OXY-ACT , 
WELDER 



MOLDEftS BENCH 



•C HEAT 

<:tt?eat 





CRUCIBLE 






1 ,. .1 






FURNAOe^ 











.13 



THT 



SOLDERING BENCH V 



PLASTICS EQUIPMENT CUTOUTS 



\ 



^UJFrER 




□ 




0 Q 

4 BURNEft STOVE 










Q„0 



CRAFTS 'EQUIPMENT CUTOUTS 



VACUUM. 




INJ. 
MOLD 
ER*^ 




STRIP HEATER 


FORMER 















. SCROLL SAW^ 
J. 




POWER MECHANICS EQUIPMENT CUT0UT5 



DE&ftEASE TAfJK 



\GRAPHICS EQUIPMENT CUTOUTS 



RUBBER 
STAMP 




ENGRAVE"^ 




SIGN PRESS 



















\ 



GENERAL INDUSTRIES EQU I PMENt CUTOUTS 



RADI A 

H 


L 


^AW 









MISCELLANEOUS EQUIPMENT CUTOUTS 





■Jj 


'JOINTER 





WORKSHEET * 3 (conti 
EQUIPMENT CUTOUTS , 



nu 
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WORKSHEET * 4 

REMODELING ' ^ 

\ 

\ • J 

PURPOSE: the worksheets that foTJ^w may be used to determine what has to be 
done to remodel your facility to meet the needs of your new student-managed 
l^^arning program in the industrial arts. As noted in the text, remodeling 
do^ not include installation of casework and fixtures, only structural 
chaiiges to acc9lnodate jjour new floor plan. (Page 35) 

..J- ^ - ■ . 
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WORKSHEET * 



4.1 



WALLS (REMODELING) 



PURPOS)^ : Tf'ie' remodeling of some shops calls for the removal or addition of 
wall sections, and in other cases, wall sections wil/1 be required. Within the 
wall sections you may encounter windows, plumbing anp electrical wiring that 
will also need removing. 



COLOR CODING: None 



VENDORy .D. #: 20, 41 



BILL OF MATERIAL: ^ Use the space below to list/the tasks involved in adding 
or removing wall sections. 



# Feet of Wall Removal 

# Feet of^i^ll Addition 
Other Tasks: 





Cost. 
Cost 

Cost 
Cost 
Cost 



MATERIAL COST : To determine costs, the following questions should be asked: 

1. Will the shop staff do the remodeling? 

2. .<Can the district maintisnance staff complete the remodeling? 

3. ' Can we use stlidents during school time to work on'n^all removal or construc- 

tion? ■ ^ 

4. Will the job of remodeling be completed by-. a comniercial company? 

EST. COST 



TIME: Only figure time if youplan to work on the wall remodeling. 



/ 



EST. TIME 
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WORKSHEET * 



::,fi:ECTRicAL (remodeling) 



PURPOSE: The electrtcal work required in remodeling a shop can be extensive and 
costly. Following is a list o,f considerations and reconmendations, wil^regard 
tb the electrical phase, when setting up a career exploration program: / 



1. 

2. 
3. 

4. 

"5. 

6. 
7. 
8. 
9. 
10. 



Note drop cord wiring when reloc^ating and installing old and new 
equipment. / 

/DetermineH^mber of drop cords above work benches. 

^rrician. will have to know the amperage requirements for eac 
yi^^y. of equipment to determine numbers of circui ts^to instal 1 . 
Electrical work may be required when removing or installing wall se 
Determine the number of new wall recepticals needed. Suggest conti 
wall strips_for flexibility. 

power panel • 



Install panic switch near main 
Color code power panel 
RemoWold wiring from conduit 
Relocate electrical heaters: 
Relocate clocks and intercoms. 




in cement flooring. 



COL(|R CODING: Paint power f)anel red. 
VENDOR I.D. #: 20, ZS^"-^--^^ 

BILL OF MATERIAL: In' the space provided, list the tasks^, costs and description 
of the tasks. Check with maintenance for help in determining costs. 



TASK 


DESCRIPTION OF TASK 


cos1" 


lift^t^lling equipment 






llljf^ip cords and location 






Wall^elcepticals J 






Main power^nfel //^ 


* 




Heaters 


J 




Clock and intercoms 






equipment amperage 






hood wiring - welding 
- finish 






Dust collector 
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MATERIAL COST: Add up the cc^t of the tasks or arrive at estimated cost with 
help of staff members^ or maintenance^eople. 

^ : / EST. COST . 



TIME: This work wi 1*1 prbbablyj>e completed by district mainteifiance or a commercial 
company. V • 

•V . ' / EST. TIME i ^ 



I 



ERIC 
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WORKSHEET* 



4.3 



SHEET METAL . (REMODELING) 

— z — 



PURPOSE: -, When considering sheet metal , we are mainly concerned with hoods, 
snorkels for welding and dust col lection systems. Heating and cold air returns 
within a\ facility may require some duct work.' Sheet metal attachments 'tOp 
equipmepit may be needed 'when installing a dus't' col lection system. 



COLOR CODING: None 



VENDOR I.D. #: 2'0, 41 . 



BILL -OB MATERIAL: Pencil in the tasks, description of tasks, and costs., 

TASK DESCRIPTION OF TASK • COST 



Dust Collection System 



Weldirjg Snorkel 

3 ^ 

Hoods izes 



MATERIAL COST: A sheet metal man from your community could be a good resource 
person to contact. 

^ EST. COST 



TIME: If the sheet metal work is done by a commercial company, don't figure in 

121 EST. TIME^ 



the time as it will be part of the cost. 



WORKSHEET # 4 .4 



PLUMBJNG (REMODELING) 



PURPOSE; The plumbing required when setting up a career exploration program 
usually is made up of a number of small jobs: ' ' 

1. Connecting' gas to forges, furnaces and solder benches., 

2^ Relocating sinks, drinking fountains and vent pipes. — 

3. Installing new traps in- sinks.- ... . ' 

„4. . Removing and addi^ig plufnbing in wall sections. 

5. Possible relocation of water pipes i/ you have hot water heating. 



COLOR CODING: None 

- VENDOR, I. D. #: 20, 41 " ^ , * 

B I LL^ Of MATERIAL: This list includes some, of the items you ..Will be concerned 
with wjtert figuring your cost for plumbfng remodeling. Check'with other staff 
members ahd^district maintenance for assistance in figuring cost. 



TASK 



SCRIPTION OF TASK 



COST 



Gas Liaes 
Forsjes 

i . 

Furnace . ' 
Soldering Bench 
Sinks 
Traps 

Drinking Fountains 
Vent Pipes 
Removing Pi^s 
Adding Pipes 



MATERIAL COST: Before you can figure costs, you should know who is to complete 
rn^e tasks. 



EST. COST. 



TIME: If district maintenance staff complete the plumbing, labor time may 
not have to be figured. 
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EST, TIME 



WQRKSKEET * 4.5 ^ 

HEATING^?( REMODELING) 



PURPOSE: In most remodeling situations, major changes of the, heating system 
will not be required. Hot water heating may hav^to be changed if it takes up 
a lar^ge amount of .wall space. Thermostats may need relocating and this usually 
requires a. professional heating man. .° 



COLOR CODING:. None 



VENDOR^I.D. i: 20, 41 ' 

X - ^ . 
BILL OF MATERIAL: ^ Pencil in the needed information to complete the .section on 


heating. 

TASK 


DESCRIPTION TASK 


COST 


* 


• 








> 




/ 


♦ 



MATERIAL COST: Add up the cost column and enter total cost. 



■ . ' ■ EST. COST^ 

TIME: Use district maintenance staff to help determine time. 



WORKSHEET * 4.6 

, FLOORS ^REMODELING) 



PURPOSE: Here, agafn, the repairing of floors is minor repair work in most 

cases. Following is a list of considerations: 

1. Painting or repainting -certain areas of the floor. 

2. Applying non-skid material around danger areas. 

3. Patching of floors after relocation of equipment. 

4. Patching of floors aft^r wall section removal.. 

5. ' Patching of floors'after removal or addition of electrical wiring. 



COLOR CODING: None 



VENDOR I.D, #: 20; 36 




/ 


BILL OF MATERIAL: List the tasks, descriptions of tasks, and costs in the 
space below. The district maintenance department may help you determine the 
needed tasks and costs. 


TASK 


DESCRIPTION OF TASK 


COST 


Non-skid material 






Painting or repainting 






Patching floor 






> 

MATERIAL COST: Add up 


9 

the cost column and enter total cost. 

EST. COST 




TIME: Use district maintenance staff to help, you determine time. 






EST. TIME 
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W^^KSHEET * 



4.7 



CEILING (REMODELING) 



PURPOSE; The repairing of ceil ings in a shop is normally a minor job. The 
following should ^e considered: 




1. 
2. 

3. 
4. 



If you add electrical drop cords, some ceiling tile Will need replacing. 

The installation or relocating of a hood or snorkel will require ceiling 

work. ■ " 

If you remove wall sections, ceiling work will be required. 

Possible painting or cleaning of ceiling tile will need to be completed 

before your new program begins. - 4 • 

Check with the Fire Marshal 1 to be sure planned construction conforms 

to building codes. . ^, , . 



COLOR CODING: None 



VENDOR I.D. .'#: 20, 41 



BILL OF MATERIAL: With help from other staff members or district maintenance, 
fill in the needed information. 



TASK 



DESCRIPTION OF TASK 



COST 



Painting 

Replace Ceiling Tile 
Roof Repair 




MATERIAL COST: Add up the cost column and enter, total. 

EST. COST. 



TIME: Here, again, the district maintenance staff may help you determine the 
time required to complete the tasks. 
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EST. TIME 



WORKSHEET * 4.8 

equipment' RELOCATION (REMODELING) 



PURPOSE; Some of the costs of ^equipment relocation are mentioned in worksheet 
4.6 on floors. Additional things to consider will be the tinte required to move 
and fasten down equipment. 



COLOR CODING: None 



VENDOR I.D. #: 20, 36 



BILL >0F MATERIAL: Pencil in the needeji information. 
TASK ^ DESCRIPTION OF TASK 



COST 



Relocating Equipment 

Fastening Equipm^lj^to 
F-loor 



MATERIAL COST: Hardware may be the only expense to complete the tasks. 

EST. COST 



TIME: Use other staff members and district maintenance people to help you 
determine time. 
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EST. TIME 



WORKSHEET * 4.9 

GENERAL (REMODELING) 



PURPOSE: This worksheet' dBals with all the little o4d jobs that haven't been 
mentioned before. ~ You could call. this the nuts & bolts worksheet. We will 
mention as many things as possible t^ut it is impossible to list everything. Read 
through the fol lowing consider^ations. ^' 

1. Cleaning and painting before starting program. 

2. Relocation^.of existing casework and placement of new casework and 
furniture, - 

■^3. Repairing or redesigning of existing casework and furniture. 
. '4. Removing caulk boards,r bulletin boards, window blinds, clo.cks, etc. 
5. Ordering nuts, bolts , /.screws, pop rivets, paints, contact cement and 
necessary hardware required to facilitate setting up the program. _ 



COLOR CODING: None 



VEND OR I.D. #: 20,36,37,38 

BILL OF MATERIAL: List as many tasks as possible to think of, and fill in the , 
description and cost columns. Help from other staff members and district mainten- 
ance people will help' you determine your costs. 



TASK 



DESCRIPTION OF TASK 



COST 




MATERIAL COST: Add up the cost column and enter total cost. 

, EST. cosr_ 



EKLC 



TIHE: Look at your list of tasks and estimate the ruipber of hours you will need 
to complete the tasks. ^ j ' 



EST. TIME 
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WORKSHEET #^ 

CASEWORK LIST 



PURPOSE: This suggest^ed list should help you finish the inventory of your case- 
work on hand and give you an idea of what needs to be ordered. The number of 
workbenches listed would accomodate 75 students per period. To get a better 
idea of the number of workbencjies required, look at your 'floor plan design. The 
other items listed will be r^ired in any size shop if you^include the activity 
area they would-be found in. 





COLOR CODING: Workbenches paint the bases the activity area color or a base 
green. Other Items - paint activity area color where items are locaJ:ed. 

VENDOR I.D. # 



7, 13, 32, 34, 47, 61 ,. 62 



BILL OF MATERIAL: . Pencil in the appropriate columns, the number to order, the 
supplier's name and cost of the item. 



ON 


NO. 




TO 




HAND 


REQ. 


ITEM ■ 


ORDER 


■ SUPPLIER 


COST 






WORKBENCHES 










4' 


Woods Area 










2 


Plastics Area 










1 


Crafts Area 










1 


Power Mechanics Area 










2 


Cold Metals ^re- 










2 


Hot Metals Area 









ERIC 
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ON 
HAND 



NO. 



ITEM 



Plywood Rack 
Lumber Storage 
Bar Clamp Rack* 
Hand Clamp Rack 
Sheet Metal Storage 
Bar Stock Storage 
Sheet Plastic Storage 



. TO 
ORDER 



SUPPLIER 



COST 



CASEWORK COST: 



EST. COST. 



TIME: To order needed casework and storage units (2 hours). 

• . EST. TIME 



ERIC 
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, ^ WORKSHEET * 5 

\ 

. ^ CASEWORK CONSTRUCTION PLANS 

PURPOSE: You may have determined in Step 1 of Section 3';/ Furni shi ng and 
Installation (page 48) that you woulcj, prefer to build some of the needed 
casework. The following worksheets provide you with sketchj^s and bills of 
material for 8' cabinets, 4' cabinets with doors, 4' cabinets with sliding 
doors, corner cabinets, and small engine storage cabinets. 
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\y- * WORKSHEET 

8^ CABINETS • 




PURPOSE: The 8' cabinet is built with two sections of sliding doors. The 
main function of this type of cabinet is student project storage. The one- 
ihch thick top also makes the cabinet a good work station for students. The 
cabinet is free standing to allow for future design changgs' within the shop. 
Color corfing of the cabinet is accomplished by painting th^ sliding doors the 
different area colors. Enlarging or reducing an area size is accomplished by 
simply rgpainting the cabinet fronts so that more or fewer cabinets can be 
identified with one activity area or the other. A stencil and paint are used 
to mark the class period number on the cabinet fronts so that each class period 
has ample project storage. Similar numbered cabinets are also keyed alike so 
only the cabinets that correspond to the class in session are open for student 





TOP BOOKING 



.DADO BOTTOM 
FOR DIVIDER 



STRETCHER - 

DOOR RAIL 
BOTTOM 



ERIC 



BOOKING 

SLIDING DOOR DETAIL 




DOORS 



131 



COLOR CODING: Paint the sliding doors the activity area color "(Worksheet 9). 
VENDOR I.D. #: 20, 21, 34, 49 , . 



BILL OF MATERIAL: 



# PCS. 


NAME 




T 


W 


L 


MATERIAL 


2 


Ends 




3/4" 


23 3/4" 


31 1/2"- 


Fir Plywood 


1 


Divider 




3/4" 


23 1/2" 


30 3/8" 


Fir Plywood , 


1 


'Bottom 




3/4" 


23 1/2" 


96" 


Fir Plywood 


1 


Back 




1/4" 


31 1/2" 


96" 


Masonite 


4' 


Doors ' 




1/4" 


30 1/4" 


24" 


Masonite 


1 


Top 




1" 


23 1/4" 


95: 1/4" 


Durafl ake 


1 


Top Bk. Strip 




3/4" 


1" 


96' 3/4" 


Alder 


1 


Top Bk. Strip 




3/4" 


1 1/2" 


96 3/4" 


Alder 


2 


'Top Bk. Strip 


3/4" 


1" ■ 


23 1/4" 


Alder 


1 


Front Bk. Strip 




1/4" 


3/4" 


96 3/4" 


Alder 


3 


Front Bk. Strip 




1/4" 


3/4" 


30" 


- Alder 


2 


Stretchers ^ 




3/4" 


5 1/2" 


96" 


Fir 


2 


' F & B Base 




1 1/2" 


3 1/2" 


93 3/4" 


Fir 


2 


•End Base 




1 1/2" 


3 1/2" 


21" 


Fir 


1 


Center Base 




1 1/2" 


3 1/2" 


18" 


Fir 


1 


Upper Rail 




11/16" 


13/16" 


47 1/4" 


Plastic 


■; 1 


' Lower Rail" 




1/4" 


13/16" 


47 1/4" 


Plastic 


8 


Shelf Std. 




3/16" 


1/2" , 


24" 


Metal 


2 


Shelf 




3/4" 


22" 


46 3/4" 


Fir Plywood 


2 


Shelf Bk. 




1/4" 


3/4" 


46 3/4" 


Alder 



MATERIAL COST: 

Number required (Ttoh = EST. COST 



TIME: To build, finish and color code 8' cabinets (8 hours per cabinet) 
ERJC Number required x 132 hour = EST. TIME , ^ 



WORKSHEET #V2_ 
4' CABINET WITH DOORS' 



PURPOSE: Two styles of cabinet can be built, sliding door or three door. The 
stiding door type is used for storage of bulk material and student projects. 
Tote^trays are built^into the three-door cabinets. Small item storage is best 
suited for this cabinet' design. They can be locked or left unlocked so students 
can select material Tor their shop work. 




COLOR CODING: This, again, is accomplished by painting the door fronts. 
VENDOR I.D, #: 20, 21, 34, 39 
BILL OF MATERIAL: 



# PCS. 


NAME 


T 


'W 


L 


MATERIAL 


2 


Ends 


3/4" ■ 


23 1/4" 


31 1/2" 


Fir Plywood 


2 


Dividers 


3/4" 


23" 


30 3/8" 


Fir Plywood 


1 


Bottom 


3/4" 


23" 


47 1/4" 


Fir Plywood 



# PCS. NAME T W L . MATERIAL 



3 


Doors • • 


3>ft" 


15 1/4" 


30 3/4" 


Fir Plywood 


1 


Back 


1/f 


31 1/2" 


47 1/4" 


Masonite 


1 


Top 


V 


23 1/4" 


46 1/2" 


Duraflake 


1 


Top Bk. Strip 


' 3/4" 


1 1/4'' 


48" 


Alder . 




Top Bk. Strip 


3/4" 


1" 


23 1/4" 


Alder 


, 1 


Top Bk. Strip 


3/4" 


1" 


48" - ■ 


Alder 


2 


Front Bk. Strip 


3/4" 


1 1/4" 


31 1/2" 


Alder 


2 


Front Bk. Strip 


3/4" 


1" 


31 1/2" 


Alder 


6 


Front Bk. Strip 


3/4". 


3/4" 


-14 1/2"' 


Alder 


2 


Stretchers 

< 


3/4" 


5 1/2" 


47 1/4" 




^ 2 


F & B Base 


1 1/2" 


3 1/2" 


48" 


'Fir 


2 


End Base 


1 1/2" 


3 1/2" 


18" 


Fir ' , 


1 


Center Base 


1 1/2". 


3 1/2" 


18" 


/ir 


12 


Shelf Std. 


3/16" 


1 /Oil 

1 /2 


O /I II 

24 


rieta 1 


9 


Shelf 


3/4" 


22" ' 


14 1/2" 


Fir Plywood 


9 


Shelf Bk. 


1/4" 


3/4" 


14 1/2" 


Alder 



MATERIAL COST: ■ ' /-^^l 
Number required __I @ Cost - EST. COST 



TIME: To construct, finish and color code cabinets (7 hours -per cabinet). 
Number required X : hour =, EST^TIME — : ^ 
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' WORKSHEET * 5 3 

Vt, • 4' CABINET WITH SLIDING DOORS 



PURPOSE: Two styles be built, sliding door or three door. The sliding door 
type is used for storage of- bulk material and student projects. 




COLOR CODING: Paint the sliding doors the activity area color (Worksheet 9). , 
VENDOR I.D. #: 20', 21 , 34, 49, f * 

BILL OF' MATERIAL: • . 

# PCS.' NAME ' ., T W L " MATERIAL 



2- 


Ends, 


3/4" • 


23 3/4" 


31 1/2" 


Fir Plywood 


1 


Bottom 


3/4" 


23 1/2" 


47 1/4" 


Fir Plywood 


1 


Back 


1/4" 


31 1/2" 


47 1/4" 


Masonite 


2 


Doors 
Top 


1/4" 


.30 1/4" 


24" 


Masoni te 


1 


1" 


23 1/4" 


46 1/2" 


Duraflake 



MATERIAL 



1 


Top Bk. Strip 




3/4" 


1 1/4" 


' 48" 


Alder 


2 


Top Bk.- Strip 




3/4" 


V 


23 1/4" 


Alder 


1 


Top Bk. Strip ' 


• 


3/4" 


1" 


48" 


Alder 


1 


Front Bk. Strip 




■1/4" . 


3/4" 


48" 


Alder 


2 


Front Bk. Strip 




1/4" 


3/4" 


'30 


Alder 


2 


Stretchers 




3/4" 


.5 1/2" 


47 1/4" 


Fir 


2 


F & B Base 




1 1/2" 


3 1/2" 


48" . 


Fir 


2 ■ 


End Ba'se 




1 1/2" 


3 1/2" 


18^- 


Fir \ , 


1 


Center Base 




1 1/2" 


3 1/2" 


18" 


Fir 


1 


Upper Rail 




11/16" 


13/1.6" 


46 1/2" 


Plastic 


1 


Lower Rail 




1/4" 


13/16" 


46 1/2" 


Plastic 


4 


Shelf Std. 




3/16" 


1/2" 


24" • 


Metal 


. 1 . 


Shelf 




3/4" 


,22" 


46" 


Fir Plywood 


1 


Shelf Bk. 




1/4" 


3/4" 


^ 46" 


Alder 

* 



MATERIAL COST: 

-Number Required' 



@ Cost 



EST. cost:. 



TIME: To construct, finish and color code (6 hours per cabinet) 
Number Required ^ Time [ EST. "TIM 
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WORKSHEET # 6.4 



CORNER XABINETS 



PURPOSE: This style gives flexibility and saves valuable floor space when ^ 
there is a need to place casework around, corners. Content area can be isolated 
and extended outward into the center of "the facility with this type of cabinet- 
Because, corner cabinets are large they provide space for large bulk storage. 




COLOR CODING: ' Paint the door fronts the activity area color where the cabinets 
are located (Worksheet 9). 

VENDOR I.D. #: 20, 21, 34, 49 

* 

BILL OF MATERIALS: 

/ - 



# PCS. 


NAME 


T 


W 




L 


MATERIAL 


1 


■ 

Back 


3/4" 


31 1/2" 


47 


1/4" 


Fir Plywood 


1 


Back 


3/4" 


31 1/2" 


46 


1/2" 


Fir Plywood 


2 


Sides 


3/4" 


23 11/16" 


31 


1/2" , 


Fir Plywood 



# PCS. NAME I W L - . MATERIAL 



1 


Tnn 


1 " 


46 1/2" 


46 1/2" 


Duraf 1 ake 


1 

1 


Tnn Rk Strin 

luj-/ u(\« sjui \ yf 


3/4" 


1" 


47 1/4" 


Alder 


1 

1 


Tnn Rk Strin 

JUL/ U(\« OUi 1^ 


3/4" 

*Jl -r 


1" 


46 1/2" 


Alder 


9 


r 

Tnn ^t n 
1 \J\J Dn . 0 L [ I fJ 


3/4" 

Of t 


1" 


25" 


Alder 


1 


\\J\J DK. oLrlfJ 




1 1/4" 


32 1/2" 


Al der 


1 


Cvnn-h Rl/ ^+^1 n 

.rroriL dk. o>r i [j 


c 

J/ H 


3/4" 

Of t 


32 1/2" 


Al Hpr 


1 


rroriL dk. otrip 


J/ H 


1 1/?" 

1 \ f c 


32 1/2" 

0 C 1 / 


Al Hpr 


o 
c. 


r ron L dK . o Lr 1 p 




1 1/p" 

1 \ f c 


31 1/2" 

0 \ 1 / c. 


AlHpr 


9 

c. 


Doors 


-3/411 
J/ t 


16 5/8" 

1 U \J f KJ 


30 3/4" 


Fir PI vwond 


1 


DOLLOIII 


-5/4" 
J/ H 


46 1 /?" 


46 1/2" 


Fir PI vwond 

III 1 1 JrfiV/v^*<* 


1 


o ne 1 T 


Of t 


46 1/3^ 


46 1/2" 


Fir PI vwond 


1 


o lie IT U 1 ccl L 


3/4" 


1 1/2" 

1 1 / c. 


46 1/2" 


Fir 


1 


O lie IT LI ca L 


3/4" 

Of t 


1 1/2" 

1 1 / c. 


45 3/4" 


Fir 


9 


O lie IT U 1 ca Lb 


3/4" 


1 1/2" 

1 1 / c. 


21" 


Fir 


2 


Stretchers 


3/4" 


5 1/2" 


45 1/2"- 


Fir 


1 


Dd se 


1 1/?" 
1 1 / 1. 


3 1/2" 


46 1/2" 


Fir 


1 


Base 


1. 1/2" 
1 1/2" 


3 1/2" 
3 1/2" 


45" . 


Fir^ .■ 


1 


Base ^ 


40 1/2" 


Fir 


2 


* Base 


1 1/2" 


3 1/2" 


33" 


Fir 
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MATERIAL COST: ' ' * ■ 
Number Required _@ 

TIME: 'To build, finish and color code 
• " Number Required. ^0 



Cost EST. COST 

corner cabinets (9 hours per cabinet) 
Time lEST. TIME 
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^WORKSHEET # 6.5 



SMALL ENGINE STORAGE CABINET 



PURPOSE: To provide space for storage of 18 small engines that students can 
bring from home to work on in the shop. Space is provided for 18 small engines. 
Students can bring their own lock.from home to insure the safe-keeping of their 
engine. When they have completed work on their engine, they must remove the 
lock and take their engine home. It is the student's responsibility to care for 
storage of their engines* 




i 



COLOR COD.ING: Paint Power Mechanics Area Color 
VENDOR I.D. #: 20, 21, 34, 49 
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BILL OF 


MATERIAL: 








C 

S 


# PCS. 


NAME 


T 


W 


L 


MATERIAL 


2 


Top and Bottom 


3/4" 


23 3/4" 


96" 


Fir Plywood 


2 


Sides 


3/4" 


23 3/4" 


47 1/4" 


Fir Plywood 


5 


Verticals 


3/4" 


23 V2" 


47 1 4" 


Fi I Plywood 


12 


Shelves 


3/4" 


23 1/2" 


15 5/2" 


f^.r Plywood 


1 


Back 


1/4" 


47 1/4" 


95 1/4" 


Masoni te 




Doors 


3/4" 


15 1/4" 


15 1/2" 


Fir'Plywood 


24 


Hort. Booking 


3/4" 


3/4" 


14 5/8" 


Alder 


5 


Vert. Booking 


3/4"' 


1 1/4" 


48" 


Alder 


2 . 


End Booking 


3/4" 


1" 


48" 


Alder 


1 o 




1/8" 


3/8" 


6 1/4" 


Flat Iron 


36 


Hinges 










1 




/ 









MATERIAL COST: 

Number Required 0 Cott EST. COST 

TIME: To construct and color code engine storage cabinet (8 hours). 

EST. TIME 



ERIC 
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WORKSHEET * _i 



EQUIPMENT LISTS 



PURPOSE: Suggested equipment lists for each of the activity areas are presented 
on the following pages. The sheets may be used to note^^the equipment for. each 
area you may already have on hand, the number required (or jeorvsidered desirable), 
the number you will need to order to meet your needs, the si^ppl'fer of that 
particular piece of^ equipment, and its estimated cost. 
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WORKSHEET* 7,1 



MOODS EQUIPMENT LIST 



PURPOSE: This is a s"ug§ested equipment list for the woods area. The first ' 
thing to do is check the (qn hand) column. If you have a piece of equipment 
that is not on the list, add it in the (description) column. If you need to 
order equipment, put a check in the (to order) column. This worksheet may serve 
as an ihventory list to be filed away. 




COLOR CODINp: See Worksheet 12.11. 
VENDOR I.D. #: 3, 5, 7, 13, 22, 24, 49, 55, 62 



\ 



BILL OF MATERIAL: Using the latest catalogs, go through the list and fill in 
suppl ier and cost. 



"ON NO. 
HAND ,REQ. 



. DESCRIPTION 



. TO 
ORDER 



SUPPLIER 



COST 



Band Saw 14" Ferice/Miter Gauge 

Dril 1 Press 15" - 2 3/4" 
Col umnti 1 ti ng 'tabl e & Hold- 
down clamp 

Uniplane 5" miter gauge 

Lathe standard 12" variable 
speed 
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ON 
HAND 


NO. 
REQ. 


DESCRIPTION 


TO 
ORDER 


SUPPLIER 


COST 




' 1 


Saw-scroll 24" (No 
vari-speed) 




/' 






1 
1 


6" belt & 12" disc sander 
with mit^r gauge 

Saw-table 10" tilting arbor 
Miter gauge & Brett Guard 


- 

• 








1 


Tool Grinder 










1 


Saw-Saber 










1 


Sander-Vibrator 










2 


Sander -.Belt 3*' x 21" 










2 


Router 1 hp with guide 










1 


Drill Electric 3/8" 










1 


Miter Box with Saw 









EQUIPMENT COST: 

EST. COST. 



TIME: To order woods equipment (3 hours). 

<^ EST. TIME. 
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WORKSHEET * 7.2 

COLD METALS EQUIPMENT LIST 



PURPOSE: Read through <*this suggested .equipment list and note the equipment on 
hand and list what needs to be ordered. 




COLOR CODING: Order your equipment base color green (see Worksheet 12.11). > 
VENDOR I.i. #: 3, 5, 7, 13, ,22, 55, 61 , 62 

BILL jJF MATERIAL: Pencil in the supplier and cost of the itfems you will need 
to order. ; 



ON 

HAND 


NO. 

REQ. 


DESCRIPTION 


ORDER 


• SUPPLIER 


COST 




1 


Sander/Grinder with guards 










1 


Bench Grinder 6" with shields 










1 


Buffer 6", '2 h.p. eye shields 
(bench mounted) 










1 


Saw, horizontal pov;er hack 










1 


Drill press 15" tilting table 
& holddown clamp 










1 


Lathe, metal 










1 


Bender vn"th stand 
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ON 


NO. 




TO 




HAND 


REO 


DESCRIPTION 


ORDER 


SUPPLIER 


COST 






Rny )^ Pan Rrakp with Qfand 












Hfclin Rnll with Qt;^nH 
^iip rsuii WiUii ^uQiiu 












Beverly Shear 












Vise 5" 












Shear, Foot squaring 






• 















EQUIPMENT COST: 



EST. COST 

TIME: To order equipment (2 hours). 

EST. TIME 



ERIC 
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WORKSHEET * 7.3 

HOT METALS EQUIPMENT LIST 



PURPOSE: This is just a suggested equipment list for a Hot Metals area. Read 
through the list and note the equipment you have on hand and what you will need 
to order. You may need to add additional equipment in the (Description) column. 




COLOR CODING: Order your equipment with a base color green rather than the 
traditional gray color (See Worksheet 12.11 ) 

VENDOR I.D> #: 7, 13, 22, 31 , 42, 55, 62, 65 • 

BILL OF MATERIAL: Fiji in the supplier of your choice and the cost of the item. 
Keep in mind that you are ordering equipment 'for students and not instructors. 
Use the list on the back page to check off your equipment when it is -delivered. 



ON 

HAND 


• NO. 
REQ. 


DESCRIPTION 


TO 
ORDER 


SUPPLIER 


COST 






Arc Welder 180 AMP 










' 2 


Oxy-acetylene set up 










2 


Truck - cylinder 










1 


Spot welder, portable w/tongs 










1 


Heat treating furnace with 
pedestal support, with 
s^^^safety system 
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ON 
HAND 



NO 
REQ. 



DESCRIPTION 



TO 
ORDER 



SUPPLIER 




1 



1 



Crucible Furnace with safety 
system •• , 

Soldering furnace- 

T .--^^f^oCindry Tools. 'fTp : '* 

Moulding Bench 

Welding booth - 'combination 

arc & ga§ ...■'W . - 



EQUIPMENT COST: 




COST 



EST. COST. 



TIME: To select equipment and make out purchase order (2 hours) 

EST. TIME. 




ERIC 
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WORKSHEET # 7 .4 



PLASTICS EQUIPMENT LIST 



PURPOSE: If your Plastii^s area has all of the suggested 'equipment listed on 
this page, you will have-^ very good activity area for students. Xerox a ^ouple 
sheets of the list and use them for your ordering form and inventory list. 




COLOR CODING: Specify on your order that you wish a base color green on all 
equipment, if possible (see Worksheet 12.11 ). 

VENDOR I.D. #: 7, ^15, 18, 26, 28, 61 , 62 

BILL PF MATEf^IALS: Fill in the supplier of your choice and the cost of the item. 

ON ' NO. TO 
HANCL REQ'. DESCRIPTION ' ORDER SUPPLIER COST 

1 6" Buffer, h h.p. , eye shield 
(bench mounted) 

1 Heat Gun ' 

1 Sander/Grinder with guards 

1 Range, 4 burner w/30" oven 

1 Vacuum fo'y^mer w/assorted 
molds 

1 Injection molder w/as5orted 
molds ^ ' 
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ON NO. TO _ 

HAND REQ. DESCRIPTION ORDER ^ SUPPLIER - COST 





1 


Heater, Strip 30" 

Air Compressor, 1 h.p. with 
25' of air hose 




* 


0 






Fiberglass chopper, hand 
held 






'' 






Fiberglass spray coating gun 
assorted nozzles 




% 








Plastisol molding kit 




n 




1 




Plastic welding torch 












Saw - scroll 24" (ho vari- 
speed) 












Saw - saber 












Drill " Electric 3/8" 






■i 






Moto Tool (Dremel ) 









EQUIPMENT COST: ^ 

EST. COST 



TIME: To ordjr equipment (2 hours). - 

EST. TIME 

-A 

T 



EKLC 
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^ WORKSHEET * 7.5 
CRAF TS EQUIPMENT LrST 



PURPOSE; Only one piece of equipment has been listed because most of the work 
in crafts is accomplished with hand tools. Add to this list if you have or 
need additional equipment. 



COLOR/CODING: See worksheet 12.11. 

VENDOR I.D. #: ?^ 7, 16, 58, 62 ' ' 

Pencil in the^ supplier and item cost. 

TO 

DESCRIPTION ORDER SUPPLIER 



BILL OFvMATERIAL 



. ON 
HAND 



NO. 
REQ. 



COST 





1 


Kiln- 














v. 


\ 


» 




























A 


I 








. ) 














p' 
















if 












S 











EQUIPMENT COST: 



EST. COST. 



TIME: To order craft equipment {h hour) 



EST. TIME 
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WORKSHEET * 7.6 

POWER MECHANICS EQUIPMENT LIST 



PURPOSE: This suggested equipment list will help you set up a good Power 
, Mechanics area. If you need more equipment, add to this list the name of the 
item. . ' 




COLOR CODING: bee Worksheet 1 2. 11 ^ . 
VENDOR I.D. #: 7, 8,~4^^ 53, 4], 62- 

BILL OF MATERIAL: ■ . 

' ■ ■ ■ <- 
ON NO. ^ TO 
HAND REQ. DESCRIPTION ORDER SUPPLIER COST ° 

1 Small motor tool panel with . 

cyl fnder hone - ' ^ 

1 Safety- parts washer #434913 
Model #2R 

.. .1 Small engjne test stand 

1 ' Engin.e - Briggs & Stratton 
-* 4 cycle, 2 HP with manual 

1 ' Engine, Honda (4 cycle) _ - 

* 1 ' Engine, Motorcycle (2 cycle) ^ ' • , 

' . . 152 



to NO. TO 
HAND REQ. DESCRIPTION ORDER SUPPLIER COST 





1 


Valve seat grinding set 










1 


Valve refacing lathe 










1 


Magneto ignition analyzer 








- 








\ 












* 

*. 





EQUIPMENT COSTS: - f 

' ' ■ , EST. COST 



T • 

TIME: To order equipment (1 hour) 

^ ^ , EST. TIME 



0. 
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WORKSHEET * 7 7 



GRAPHICS EQUIPMENT LIST 



PURPOSE: Read through this suggested equipment list and note the equipment on 
hand. Check wl^t needs to be ordered. 





COLOR CODING: See Worksheet 12.11. 
VENDOR I.D. #: 7, 61 

BILL OF MATERIAL: Pencil in the supplier and cost of. the' items you will need to 
order. 

ON NO. TO ■ 

SUPPLIER COST 



HAND 


REQ. 


DESCRIPTION 


ORDER 




1 


Rubber Stamp Press w/supply 
kit 






1 


Engraving machine 






1 


Sign machine (proof press 
w/fonts & supplies) 






2 


Silk screen printing kits 






1 


Block printing kit 





EQUIPMENT COST 

TIME: To order graphics equipment (1 hour) 
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EST. COST. 
EST. TIME 



WORKSHEET * 7.8 

GENERAL INDUSTRIES EQUIPMENT LIST 



PURPOSE: This is a suggested equipment list for the General Industries area. 
If you do not have a Woods area planned for your facility, you will need to add 
-more equipment to this list. 

COLOR CODING: Order your equipment with a base color green rather than the 
traditional gray color (See Worksheet 12.11). v 



VENDOR I.D. it: 7, 53, 62 



ON 


NO. 




HAND 


REQ. 


DESCRIPTION 




1 


Saw - 10" radial w/leaf 






guards 




1 


Drill - electric h" 




1 


Saw - Circular 6 3/4" 




1 


Saw - Sabre 




1 


Sander - Belt 4" x 21" 






with dust collector • 



TO 
ORDER 



SUPPLIER 



COST 



EQUIPMENT COST: 
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EST. COST 



TIME: To order equipment (1 hour) 



EST. TIME, 



WORKSHEET * 7.9 

ELECTRICITY/ELECTRONICS EQUIPMENT LIST 



PURPOSE: This is a suggested Electricity/Electronics equipment list, 
list if you have more equipment on hand than what is listed. 



Add to this 



COLOR CODING: See Worksheet 12.11 
VENDOR I.D. #: 7, 35, 61 



BILL OF MATERIAL: Using the latest catalogs, read through this list" and fill in 
the supplier and costs. 



ON NO 
HAND REQ 



DESCRIPTION 



TO • 
ORD£R 



SUPPLIER 



COST 





1 




1 




2 . 




1 








. >1 



VOM - FET 10 MEG OHM/V 

Power supply - DC, regu- 
lated 0-24V 

Soldering^ pencil 40-watt " , 
SdldenJ°ni gtm; '100/1 4D watts ' 
Soldef^g gyn 240/325 watts" 
Drill elictrlk 3/8-" ^ 

r ' ' \ - " 



WORKSHEET 8 



HAND TOOL LIST 



PURPOSE; This worksheet provides you with lists of hand tools and small equip- 
ment you will'need ^o furnish each activity area. The lists are set up so you 
can easily inventory what you h^ve on hand and what you will need to order. 
Sp.ace is provided to note suppliers of tools you will need to purchase and esti 
mated costs. These sheets can serve as permanent inventory records. 



WORKSHEET * b.i 

MOOD HAND TOOL LIST 



PURPOSE: This is a suggested tool list for the Woods area. Check the appro- 
priate columns to see what needs to be ordered. -If you xerox' the list, you 
can use it as an order form. 




COLOR CODING: See Worksheet 10.3. o 
VENDOR t.D. #: 3, 7, 13, 24, 62 
BILL OF MATERIAL: Fill in the supplier and costs. 



ON 


NO. 




TO 


HAND 


REQ. 


DESCRIPTION 


ORDER 




2 


Awl , Scratch 6" 






1 


Bevel-T, 8" sliding 






1 


Gauge, Marking 






1 


Set, Auc^r Bits \, 
#4 through #16 






1 


Bit, Expansion #2 






2 


, Braces 8" 






4 


Brushes - Utility 8" 






1 


Router Bit Set 

(Carbide when possible) 
Straight h" & h" . 
V Groove 
Bead 

Corner Round 
Core Box h" 

Cove -• CO 
Veining ^"^^ 





SUPPLIER 



COST 



ON 
HAND 



NO, 
REG. 



DESCRIPTION 



TO 
ORDER 



SUPPLIER 



COST 



ERIC 



1 
1 

3 
1 
2 
1 
1 
2 
2 
3 

1 
2 
2 
2 
2 
4 
4 
2 
2 

2 

1 



2 
1 
1 
2 
1 
2 

1 

ea. 



Chisel 

Chisel 

Chisel 

Chisel 

JChi sel 

Chisel 

Chisel 

Cord - 

Knife 

Knife 



3/8" 



5/16 
3/4" 
1" 
1%" 

Estension 25 feet 

• Putty 

• Utility 6" 



adjustable 



Level - 
Mallet 
Planes 
Planes 
Planes 
Rules 24' 
Rales 12' 
Stjuares 
Squares 



Dia. 



12" 



Squares 24" 



24' Steel 
Wood 2%" 
Block' 6" 
Smooth 9" 
Jack 14" 
Steel 
Steel 
Tri 8" 
Combination 
(no level 12") 
Squares - Framing 

steel 
Framing 
steel 

Screw Driver Set 7 pc. 

min. inc. Phillips 
Scrapers - Hand 2h" 
Gun, Staple 
Cutter, 7" Diagonal 
Pliers, Slip Joint 6" 
Countersink 

Stones, Silicone carbide 

combination 6x2x1 
Stone SI ip 
Drill - Multi Spur 

1/2" 

9/16" 

5/8" 

11/16" 

3/4" 
• 13/16" 

7/8" 

15/16" 

1" 

1 1/8" 
1 1/4" 
1 3/8" 
1 1/2" 
1 5/8" 
1 3/4" 
1 7/8" 
2" 
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A 



VyORKSHEET#8.1 (Continued) 
WOODS HAND TOOL LIST 
TO 

DESCRIPTION ORDER SUPPLIER COST 



Drill Set - Twist 1/16" 
through V by 64th 

Dowel Jig Model A 
Dowel Center Kit #888 
Cutter - Plug #1523 3/8" 

(Stanley) 
Cutter - Plug #1523 1/2" 

(Stanley) 
Cutter - Plug #1523 5/8" 

(Stanley) 
Cutter - Circle 
Clamp - Corner 
Clamp - Pony Band 
Clamp - 1 Bar #7024 

Jorgensen 
Clamp - 1 Bar #7030 

Jorgensen 
Clamp -,1 Bar #7036 

Jorg^sen 
Clamps, Spring 
Hand Screws - W 
Hand Screws - 6" 
Hand Screws - 8h" 
Files - Surform 10" 
Files - .Surform 10" Round 
Files, Rasp 10" Half Round 
Files, Rasp 10" Round 
Files, Half -Round 10" 
Files, Round 2nd Cut 10" 
File handles #3 
File Cards 4" 
Hammer - Upholsterers' 

5h" 7 oz. 
Hammers - Claw 13 oz. 
Set r Nail 

Saw - Hack Adjustable 
Saw - Rip 26", 5V' point 
Saw - Crosscut 26" 10 pt.. 
Saw - Back 14" 
Saw - Coping o 6- 3/.4" 
Sa» - Dovetail tO" 
Saw - Compass 12" 
Stops-Bench 1" x Zh" , 2" 

long 
Screw-Mate Set 
Wrench - Adjustable 12" 
Wrench - Adjustable 10" 
Wrench - Adjustable 8" 
Wrench - Pipe 10" Aluminum 
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ON 

HAND 



NO. 
REQ. 



3 
3 
3 
2 
8 
''8 
2 
2 
1 
2 
2 



DESCRIPTION 



TO 
ORDER 



SUPPLIER 



COST 



WOOD TURNING TOOLS 

Calpiers -6"- outside 
Calipers 6" inside 
Dividers 6" 

Sets Wood Turning Tools 
Face Plate 6" 
Face Plate 3" 
Knockout Bar ' 
Screw Center (Small Work) 
Wood Turning Duplicator 
Hand Wheel 5" Diameter 
Rest, Tool 12" at 90" 



TOOL COST: Add up the cost of the tools and enter on Estimated Cost Blank. 



EST. COST. 



TIME: To order hand tools for Woods Area (3 hours) 



r 



EST. TIME 
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WORKSHEET #8.2 



COLD METALS HAND TOOL LIST 




PURPOSE: This suggested hand tool list will give you a good start on setting 
up a Metals Area. Xerox this list and use it as an order form and also check 
off the hand tools as they are delivered. ' £ 




VENDOR I.D. #: 3, 7, 13, 22, 24', 53, 55, 61, 62 



BILL OF MATERIAL: Fill in the suppl and ccst of each item. 



ON 


*> 

NO. 




to 


i 


COST 


HAND 


REQ. 


DESCRIPTION /^RDER 


SUPPLIER 




1 


Set Needle Files 










2 


File Cards 6" 










2 


File - Mill Smooth 10" 










2 


File -• Mill 2nd Cut 10" ^ ' 










2 


File,- Mill Bastard -10" 










2 


File - Half Round Smooth 10" 










2 


File - Half Round 2nd Cut 
10" 


• 








2 


File - Round 2nd Cut 10" 










12 


File Handles #3 










2 


Awl - Scratch 6" 










2 


Brush - Wire 6" 










1 


Bevel - SlidingT 6" 










2 


Rule - Metal 12" 










2 


Rule - Metal 24" 
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ON 


NO. 




TO 




HAND 


REQ. 


DESCRIPTION 




<;ilPPI TPR 
ourrLlur\ 


COST 




1 


Square - Steel 24" 










2 


Square - Tri 6" 








2 


C t_J_^a.J Toll 

Square - Combination 12 










1 


Set-Screwdriver 7 pc. 
including Phillips 










4 ^ 

4 ^ 


f>T ^ ^ ^ lir»ll Ti^ll 

^lamp3 - C 1^ 
Clamps - "C" 2" 


• 








8 


p 1 -I #. , 11 II /III 

Clamps - C 4 










2 


Clamps - Vice Grip C 
Type 6' 










2 


Clamps - Welding Vise Grip 










1 


II < ft-J' I_T oil 

wrencm - Adjustable 8 










1 


II 1 Ai< a.in noli 

Wrench - Adjustable 10' 










1 


II L AJ*^^t_1 Toll 

Wrench - Adjustable 12 










1 


II 1 r> • nollAn 

Wrench - Pipe 12 Aluminum 










1 


Vise - Pipe 2k" 










1 


Tap and Die Set 










1 


Dri 11 set - Twist 1/16 
through 1/2 by 64th 










2 


Counter Sink 




) 






1 


Knife - Putty 










2 - 


Saw - Hack 12" 


It 








1 


Nippers - End cutting 8 










2 


Pliers Combination 6" 










2 


OT' r* • ^ Oa.a_' ^ll 

Pliers - Side Cutting 6" 










2- 


Dividers - 6" 










1 


Tap and Drill Gauge 






• 




1 


II ^ ^ j_ J JO 

U, S. Standard Gauge 








■c 


1 


American Standard Wire Gauge 










1 


Center Gauge 










1 


Screw Pitch Gauge 










1 


Protractor 










1 


Set Center Punches 










1 


Set Drive Punches 










4 


Brush - Utility 8 










2 


Hammer - Ball Pj^in 12 oz. 












^Hammer - .Riveting 12 oz. 








» 


2 

2 
2 
1 
1 
1 
1 
1 

•1 

1 
2 
2 
1 
1 
1 


Hammer - Tinners Setting 

12 oz; 
Mallet Plastic 10 oz. 
Mallet - Rawhide 2" 
Groover, Hand #0 
Groover, Hand #2 
Groover,' Hand #4 
Rivet Set #'5 
Rivet Set #6 
Rivet Set #7 
Metal Punch #5 
Handy seamer 
Snips - Tin 3" Cut 
Snips - Circular 7" 
Snips - Avi^ion (Ml WISS) 
Snips - Aviafion (M2 WISS) 
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WORKSHEET #8. 2 (continued) 
COLD METALS HAND TOOL LIST 



TOOL COST: Add up cost column. 



EST. COST. 



TIME: To check hand tools on hand and list tools to be ordered (2 hours) 



EST. TIME 



164 



ERIC 



WORKSHEETJ^;^ 



HOT METALS TOOL LIST 

6 



PURPOSE: The following is a suggested basic HotMetals tool list. You will need 
to read through the' list and add certain *things that you may need. Xerox the 
list and use it for inventory. ■ - 




COLOR CODING! See Worksheet 10.3. 

#: 7, 'l3, 22, 31 , 61 i 62, 65 



VENDOR I.D-. 



BILL OF MATERIALS : " Fill "in the supplier and cost. If possible, order from a 
local. vendor so you can replace hand tools if needed. 



ON 
HAND 



NO. 

REQl. 



DESCRIPTION 



TO 
ORDER 



SUPPLIER 



COST 



2 
1 

1- 

1 

1 

2 

2 

4 



1 



3 pr, 
1 

. 1 



Ben-ch Rammer 
Bellows - 10" 
foundry Riddle - 8'^ Mesh 
Bui b Sponge 8 oz . 
Shovel - square poi nt 
Brass Sprue Cutter 
Spoon and -Gate Cutter 
Aluminum. Foundry Flasks 
■ 8" X 10" 

Molders Asbestos, Aprons, 

Leggings and Sl^eeves 
Mel ting La-dl e 
Asbestos Gloves •, 
#6 Ingot Mold 
Anvil 



4 
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m 



ON 
HAND 



NO. 
REQ. 



DESCRIPTION 



TO 
ORDER 



SUPPLIER 



COST 





1 




2 




2 « 




2 




4 




4 




4 




2 




4 




2 




2 


< 


. 2 




4 




1 



Anvil /§tand 
Blacksmith Handhammer 

40 oz. 
Pick up Tongs 24" 
Flip Front Fibergl^s 

Welding Helmets 
Welding Vise Grips* 
Morsite Goggles 7 
Spark! ighters . 
Tip C'leaners . 
Pair Welders Gloves 
Wire Brush - 
Chipping Hammers 
Brush Utility 8" 
Face. Shields 8" x 10"- 
Pa^ir' Soldering Coppers / 
Crucibles - #10 Graphite 



TOOL COST: Total up the cost column. 



EST. COST. 



TIME: To order Hot Metals hand tools (2 hours), 



EST. TIME, 
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WORKSHEET^ 8.4 

PLASTICS HAND TOOL LIST 



PURPOSE: " Check the appropriate columns to see what items you have on hand and 
what items need ordering. This suggested Plastics Hartd Tool List will give you 
a good start on developing, a Plastics area. 




COLOR CODING: See Worksjieet 10.3. 

VENDOR I.D. #: 7, iB, 18, 28, 61 ..^ ; 

BILL OF MATERIALS: Fill in the name -of the supplier and the item cost, 
order from a local vendor you may receive quicker and better service. 



If you 



ON 
HAND 



NO. 
REO. 



DESCRIPTION 



TO 
ORDER 



SUPPLIER 



COST 





1 




2 




2 




4 




2 




2 




2 




_ 1 




'2 




2 • 




2 




2 



'Screwdriver Set, 7 pes. 

including Phillips 
' Pliers - Combination 6" 
Braver 4" 

. Spring Clamos ■ . 
Triangle 30° - 60° 
Triangle 45 
Awl - Scratch 6" 
Bevel , SI iding T 
Dividers - S'v^ing 6" 
File. Flat 10" 
■File - Round 10" 
File - Card 4" 
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Uni 


INU . 




TO 


UAKin 




nrcroTDTTHw 

UtoUKlr 1 lUli 


UKuhK 


Cl IDDI T CD 
oUrrLl tK 


LUb 1 




1 


ridmmer - l i aw i uu^ » i j oz • 










9 
c 


NM 1 ves - r u L ty 




- 






1 


ndlleL - Kawmae J ula. 










1 


riiers - VI se unp o 












L L 1 amp ^ 


J 








1 


Punch - Revolving with 


/ 










replaceable punch tubes 










o 
c 


Ku 1 e - btee i c4 










9 


Diilo ^tool IP" 
KU 1 e J Lcc 1 1 c 










1 


oaw - uoveLai i lu. 




>^ 






1 


joW - DdUK Ic 










1 


oaw - uoping 










9 
C 


bcissors 0 










1 


Cn 1 nc Tin 19" 

on 1 ps 5 i 1 n 9 1 c 










1 


Square - Steel 24" 










2 


. Square - Trvi 6" 










1 


Wrench, Adjustable 10" 




t 






1 

1 


Wrench, Adjustable 8" 









TOOL COST: 



EST. COST 

TIME: To make out plastic tool order (1 hour). 

EST., TIME 

I 

v. • \ • . ■ 



I 
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WORKSHEET #8..5. 
CRAFTS HAND TOOL LIST 



PURP-OSE: The suggested Craft Tool List has the largest amount of tools of any 
hand tool list. Because of the size of this list, read through it carefully and 
check the correct columns. You may need to add to this list. 




COLOR CODING: 
VENDOR I.D. I 



See Worksheet 10.3. 
2, 16, 58, 61, 62 



BILL OF MATERIALS: After you have determined the items you will need to order, 
pencil in the supplier's name and item cost. 



ON 
HAND 



NO. 
REQ. 



DESCRIPTION 



TO 
ORDER 





4 


Straight Gouges 1/4" 










..2 


Straight Gouges 3/8" 










3 


y Parting Tools 1/4" 










2 


Brush - Uti 1 i ty 8" 










4 


Carving Knives 7" Long 










1 


Hard Arkansas Bench Stone 










1 


India Bench Stone Combina- 
tion 









169 



SUPPLIER 



COST 



'I' 



DESCRIPTION 



TO . , 
ORDER' 



SUPPLIER 





. ■ ■ . A •• • 










i 4 ' 










"S "• 










^ 2 




Jo " 




2 ' i 








2 
2 




* 2 








2f> 




2 




2 




1 




1 




1 




1 




1 




/ 




/ 




1 " 




1 




4 




2 




2 




2 




2 




2 


• 


2 




? 




1 
1 




1 
1 




2 




0 

c 




2 




4 




1 




1 




4 




2 




4 




■1 




1 




2 




1 , 




1 



H§ff*yPir1<ansas Slip Stones 
India' Garving Tool Slips 
Hold Dc^n Claraps. ' \ 



EKLC 



.1^ ART METAL ^ ^ 

AmeriC^iji 'Standard -Wit^JfiaUige^ 

Awl * - Sdratch 6" r-Lf!:, ' ' ^ 

Dividevfe 6" ' 
.Rule,. %e^i^^^^^^ . 

Cambinai:ion «Srii?p$""7;^' ^> * ' 
^^ocket Circular. Snips 7'' 

Pi an'i stii ng Ha'mmeV . ^ 

AnVil. Base 4" High s . 

Raising (fl|tnmer ^ . ^ ; 

Forming rtemmer 

MalTets, fed 

Mallets, Rawhide 

Square Anvil Head 

Tablespoon Anvil Head 

Dome Anvil Head 

Valley Anvil Head 

Slope Anvil Head 

COPPER ENAMELING 

Set Swiss Needle Files 

File Card 

Tweezers 

Fork, Enameling 16 1/2" 
Spatula 

Rack, Enameling Screen 

3/4" 

Shear, Jewelers 
Saw, Jewelers Frame 

LEATHER 

Shears - Al 1 purpose 

Knives - Utility, Adjustable 

Draw Gauge 

Snap - All Tool Set 

SI icker, Circle Edge 

Divider - Wing 6" 

Brush, Utility. 8" 

Mallet - Rawhide 6 oz. ' 

Stamps, Alphabet 1" 

Stamps, Alphabet k'' 

Rules, Wood 12" ' 

Rules, Wood 24" 

Swiv^el Cutters 

Snap Setter 

Rotary Punch 

Bag Punch 1" 

Spacer 

Cement Container 
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ON 
HAND 



NO 
REQ. 



2 
2 
2 



2 

2 



2 

2 



ERIC 



WORKSHEET (Continued) 
CRAFTS HAND TOOL LIST 



DESCRIPTION 



TO 

ORDER 



SUPPLIER 



COST. 



i 



THONGING CmSELS 

1/8" 1 slit 
1/8" 3 slit 
3/32" 1 slit 
3/32" 3 slit 
Lacing Fid 
Lacing Pliers 
Creaser, Size 1 
Creaser, Size 5 
Beveler, Size 2 
Beveler, Size 4 

MODELING TOOLS 

Deer Foot' 
Modeler . 
Tracing 

BEVELERS 

B935 
B200 



CAMOUFLAGE 



C428 
C709 



PEAR SHADERS 



P972 
P208 



STAMPING TOOLS 



J787 

J786 

"S866 

D617- 

F990 

C431 

L515 

L516 

W532 

W531 

Y659 

Y658 

Y659 

Y648 

5347 
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ON NO. • TO 
HAND REQ. DESCRJPTION ORDER SUPPLIER COST 







STAMPING TOOLS (Cont) 










] 
] 


W965 
Y654 
V653 
P368 
V707 
Z785 




• 








SEEDERS 










2 


S706 

MULEFOOT 










2 


U858 

VIENERS 










2 


^V406, 










> 


FLOWERS . - - ' 










2 


W531 ' 
LEAVES^ 










2 

2 . 


L953 
L954 





















TOOL COST: 

EST., COST. 

TIME: " To order Craft tools (3 hours). 

EST. TIME. 
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WORKSHEET # g.fi 



POWER MECHANICS HAND TOOL LIST 



PURPOSE: The following suggested Hand Tool List will aid you in setting up a 
Power Mechanics activity area. Check the appropriate columns to see what items 
need to be ordered and what you have on hand. 




COLOR CODING: See Worksheet 10.3. 
VENDOR I.D. #: 7, 8, 13, 53, 61, 62 

BILL OF MATERIAL: Pencil in the supplier's name and item cost. 



ON NO. 
HAND REQ.- 



f 



set 




Wrench 0-200 
Wrench - Torcjue ft\^0-50 
Feeler Gauge Size .(301-.0 3 5 
Feeler Gauge Metric 
Compression Gauge 
File - 8" Three Square 
File - 10" Half Round 
File - 10" Flat 
File Card 
File Handles #3 
Cylinder Hone - 31^" 
Easy Outs 

Hand valve grinder 

Hand Seat Attachment-Grinder 



SUPPLIER 



COST 



1 / J 



ON NO. 
HAND REQ. 



TO 

ORDER SUPPLIER COST 



Ring Expander 

Ring Compressor 

Tap & Die - Metric 

Valve Cup 

Punch - Pin 8/3£" 

Mallet - Plastic 10 oz, 



Mallet 
Mallet 
3" X 



6" 



Rubber 

Tinners, Wood 



Locking Wrench 
End Cutting 



can 



pes. 



Pliers - 7V 
Nippers - 7" 
Clamp - C 4" 
Oil Cans 
Gas Can - 2 gal . 
10 Gallon oily rag waste 
Flywheel Holder - Briggs 
Flywheel Puller - Briggs 
Brush - Utility 8" 
Brush - Wire 
Screwdriver Set 7 

including Phill ips 
Putty Knives 

Pliers - 7" ChVnnel Lock 
Pliers - 6" Needle nose 
Pliers - 6" combination 
Wrench set - Allen 
'Wrench set - open/box end 

combination 1/8" tiirough 1%" 
Wrench - Adjustable 8" ^ ' 

- Adjustable 10" 

- Clutch 

set - Metric combina- 
10 pc 6 MM « 19 MM 

- Metric 3/8" Drive 



Wrench 
Wrench 
Wrench 
tion 
Socket 
Socket 



Set 

Set - 3/8" Drive 
through 1" 
Nut Driver set 7 pes. 
Punch - Hand h'' 
Punch - Hand 1/8" 
Punch - Pin 4/32" 



TOOL COST: 



EST. COST 

TIME: To order tools (2 hours). 

EST. TIME 



EKLC 
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WORKSHEET # 8.7 



'GRAPHICS HAND TOOL LIST 



PURPOSE: The following suggested hand tool list will aid you in setting, up 
a Graphics area. Check the appropriate columns to see what tools need to be 
ordered. , . . " 

COLOR CODING: See Worksheet 10.3. 

VENDOR L.D. #: 7, 19, 30, 61 

BILL OF MATERIAL: Fill in the supplier and item cost. 

■TO ' ' 

DESCRIPTION ORDER SUPPLIER 



ON NO 
HAND REQ 





1 




2 




2 




2 




1 ■ 




1 




. 1 




2 


TOOL 


COST: 



COST 



Paper Cutter 24" 
Shears - Trimming 7." 
Rules - 24" Steel 
Rules - 12" Steel 
Rule - 48" Ste^l 
Brayer - IH' 
Brayer -^3.^2" 

Benzine Cans - Quart Size 



TIME: To make out tool order {h hour) 



EST. COST 



EST. TIME. 
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WORKSHEET #88 

GEf^RAL INDUSTRIES HAND TOOl LIST 



" PURPOSE: Check the Suggested hand tool list to see what you have on hand and^ 
what needs to be ordered. If your facility, has a Woods area, you will not have 
to order many of the tools listed for General Industries. Check the Woods tool 
l.ist carefully before ordering afiy General Industries items. 

COLOR CODING: See Worksheet 1 0. 3. ' . • 

VENDOf^ I.D. #: 7, 13', 47, 62 



BILL OF MATERIAL: Till in thesupplier and cost. 



ON 


NO.- 




TO 


HAND 


REQ. 


DESCRIPTION . ORDER 


SUPPLIER 






2 


Trowel - Finishing 4" x 14" 












0 Aluminum 










2 


Floats - 'Rubber 4" x 9h" 










2 


Trowel , Cement 4V' x 10" 










2 - 


Trowel, Patching 1 3/4" x 5h" 










2 


Glass Cutters 










1 


Glass Cutter ^ Circle 










2 


Hammer -Bricklaying 16 oz. 












"7" long , • 




J 






2 


• ..Chisel - Bricklaying, 4" 




- 








long 5/8" single bevel 


< 








2 


-Trowel - Painting 2 3/4" x 










2 


• TrSwel - Birck," 5" x lO^^' 










2 


Rubbing Brick, *6" x 3" 










2 


Knife - Taping,. 2h" x. 11" 










2 


Corner Tapi ng Tool 










2 


Mud Pan Stainless 14" 










1 


Chisel Set h through ]k" 










1 


Brace 8" 










1 


Bits - Auger Set #4 thru #16 










1 


Bit - Expansion #2 










" 2 


Saw - Rip 26" 










2 


Saw - Cross Cut 26" 










1 


Saw - Cnmpass 12" 










1 


Saw - Hack 12" 










2 


Squares - C-ombi nation 










1 


Belve - T, 8" sliding / 










T 


Steel tape - 50' 










2 


Squares - Framing ,24" 










1 


Wrench - Adjustable 8" 










1 


Wrench - Adjustable 12" 










- 1 


Wrench - Pipe 10" aluminum 










1 


Set - Nail 1/32", 2/32", 3/32" 










2 


Hammers - Cjjaw' 










1 


Screwdriver Set 7 pes. ■ 










2 


Knife - Putty 6"- 










2 


Knife - Utility 6" Adjustable 
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NO. ^ ■ 


TO 

1 u 




nrtliU 


Dm 


nCCPD TDTTHM 
UtoLKlr 1 lUli 


UKULK 


CIIDDI TTD 
oU rrL 1 lK 


rncT 






r 1 ane - d i dCK o 




« 








r lane - uacK I4 












r 1 1 ers - LomD 1 nation o 












riiers - oiae Lutuer / 












Level, MiuniinuiTi 










- 


L na 1 K Li ne ^ 












r I^UmD dOD 












tsrusn , w 1 re 












Mallet, Rubber 20 oz. 










i 


nose - ou sotl, w/nozzie 


* 










nuc LWU""ilUic sj-^ ilariuic 












1 U u I due 












onovei 9 Kouna poinL 












Shovel , Square 








4 ■ " 


Saw Horse Bracket (Pair) 












Rake - Steel 
Whep] barrow 










1 


Scraper - Wall 4" ' • 










2 


Edger - Curved 3" x 6" 










2 


Float - Redwood 12" x 5^' 










2 


Grover - 3" x 6" 




\ 





TOOL COST: 



EST /cost 



TIME: To order new tools '2 hours). . 



EST. TIME 



ERIC 
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WORKSHEET * 



ELECTRICITY/ELECTRONICS HAND TOOL LIST 



PURPOSE: This suggested hand tool list will give you a good start, on setting up 
an Electricity/Electronics area. Read through the lists and check the appropriate 
columns. » 

COLOR CODIING: See Worksheet 10.3. 

VENDOR I.D. #: 1 , 7, 13, 61 , 63 . ^ ' 

BILL OF MATERIAL: Fill in the supplier and cost of each item. 



ON 


NO. 




TO 


HAND 


REQ. 


DESCRIPTION 


noncD 
UKULK 


oUrrLl LK 






o 
c 


Drusn , ut 1 n ty o 










2 


Awl , ocrdtcn D 










2 


Pliers, Needle Nose 










2 


PI iers, "Combination 6" 










2 


PI lers, Side cutting 










2 


Pliers, Standard Diagonal 










1 


r\n" /"II 

Plier, Vise Grip 6" 










!! 2 


Screwdriver, Rubber Grip 6" 
Screwdriver Set, 7 pc. 






1 






including Phill ips 










1 


Nut Driver Set 










2 


Rules, Steel 12" 










2 


Punch, Center 










1 


Saw, Hack 12" 










2 


Square, Combination 12 










2 


Clamps, Spring 2 3/4" 










1 


Rivetool Kit - Pop 










1 


#5 Metal Punch Set 










2 


Heat Sinks, heavy duty 










2 


Crimping tools 










2 


Wire Stripper 










1 


Low Voltage Tester 










1 


Ne-O-Lite Tester 










1 


File Card 










2 


Files, Half-Round Smooth 8" * 










2 


Files, Half-Round 2nd Cut 8" 










6 


File Handles #2 









TOOL COST: 



EST. COST 



TIME: To make out tool order {h hour).\ 



EST.' TIME. 



ERIC 
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WORKSHEET * 8.10 
DRAFTING HAND TOOL LIST 



PURPOSE: Since most junior high schools have a drafting program, you may hav 
all these suggested hand tools on'hand, Check the columns td see what needs 
to be'ordefed. •< , 

COLOR CODING: See'Worksheet 10.3. _ *' , ' 

.VENDOR I.D. #: 7, 10, 19, 30, 59, 61 - ' . '. . , 

BILL OF MATERIAL Write in the name of th* supplier and i*0m cost. 

" ' - 



ON 
HAND 



NO. 
REQ. 



DESCRIPTION 



TO 
ORDER 



1 

6 

6 

6. 

6 

2 

1 

2 

2 

2 ■ 

•1 
6 



Drafting Machine, Standard 
T Square, 24" 
Trianglesv 30° - 60° 
Triangles, 45 
Scal&5|J: Arcfhitect ^2" 
Scales, Eng^ineer 12*' 
Pencil S^harpener, Draftsman 
ProtractorsV'6" plastic 
Letter;ing Triijigles 
Irregular Curves 
£rasing Shields . 
Lettering --.Set \ 
Drawing Sets, Big Bow 



4 



SUPPLIER 



COST 



.TOOL COST: 



est: cost. 



TIME: To check tools on hand and prder new tools ih hour). 

" " . . EST. TIME 



k 



PURPOSE: . Each are'a. in ;t'h6' facil 



I 

asv 



COLOR CjODING 




is CO "tor coded. he# students find those 
;ystem fir their ^)gg;tun^^^ the proper place. 



tools they need, and ta pf^Vide-u ^j^.^.u u..^,. -^n^-', r^-r-- ^i"-. 

Equipment is color cqd^d to-national standai^s as defs^md in Worksheet 12. IK 
-Books'i*' loop filnis and other resources are also code*t^r*'ease o.f organization. 

i The activity areas of the.shop can be identified by the color coded wood signs 
that hang from the deiling' and the color coded -media boards (too^^anels) . The 
•various self-contained 'areas are color coded, and the tc^i^'' > ^tooT#i 1 houettes, 
cabi hit fronts, instruction, sheets; books, films and o¥ ;rious aids are coded 

..by the color for each a^jc^a..^ ^ ^ 4 

■■ • . •■ ^ 1^. 

JHhe following is'yth^ color code for each area of the shOfJr 




Wopcls 

;oldtletals ^ 
ot . M:eta1 s. 




" 4^*P1d^stics . 
Dfa^s^- 

% a-:-.-GWp.h1 cs'^& Draf ti ng 
v; ^;Sepie es 
■ ;V'EJ:i^cfrlci ty/E1ectronics 
V/; J Manning (Media) 



COLOR 

Yelj^ow ^. 
Blue 
Red 
Pink 
Purple 
Orange 
Green - 
Grey ^ 
White i 

Wood Grain (Stain) ^ 



COLOR/ CODING; - - Several methods of color coding haye been used in the Career ,^ ^ ' \^ 
: £xplorationrp)%iramr- T best of the several methods is the following: 

1. Purci^dW^^^ colored roll of contact paper for each activity area in ^ ^ • 
' ^ yptir- program. 

2. Take a s^ple piece of each color of contact paper to the local fJaint^ / 
store. Have the paint dealer mix a quart of paint to match each different 
color of the contact paper. 

3. Keep the mixing identif icatio^j number of each quart of paint on hand so 
it will be easy to obtain more paint as needed. - . 

4. Use either contact paper or paint (the same color), to color code your ^ 
.varLous.. activity aj:eas,,- _ , \ • - 

5. Worksheets in this guide state the color to use tp code each item ^ . ■ 
. listed: -1 



VENDOR I.D. #: 14, 36, 38, 40 



BILL OF 'MATERIAL: . YoLt-will need to order a different colorW^aint for each 
activity 'area. M ■ = 



M- ACTIVITY AREA 



COLQR 



# QTS., 



I0ENT. # 



COST 



- 








: - ■ ' ' • 




• 




•* 












* 


































^'."^ ^* ■ 














\ • 














• 






r 






T 







# Rolls of contact paper. 



> COST 



MATERIAL .COSTr ^ Add up- thg paint and tontact paper costs. - , 
. ' ' ' , «. .. ■ EST. COS'hi. 



• TIME;.; to determine' color, o^^^cpntact paper and paint (1 hour) 

- - EST. TIME 




ERIC 




WORKSHEET # 10 

MEDIA BOARDS 



PURPOSE: Workshjeet series 10 relates to the media boards, or tool panels, that 
are an important feature*o^f your shop. Worksheet 10.1 descr\ibes construction 
of the holder for mounting the boards at eye Tfevel or above for easy viewing by 
students. Worksheet 10,2 relates to that portion of the boards on which tools 
are mounted-; The rest, of the worksheets in Series 10 refer to other items that, 
are mounted oa media boards- ' . 



WORKSHEET * ip.l 

l#DIA' BOARD' (TOOL PANEL) HOLDER 



PURPOSE: The media ioard noTder is used to mount media boards (tool panels)- in , ;• 
■each of the areas of -your shop. The media board can be slipped ip and out bf the*, 
holder with ease. '.'.^i^^^^^ the shop... Instructions for ., 

building the hoi der-^re-pnlliie next page. , . • . ,, 



J 




.•>r 

.HANGEfR ^ Xl^Xlixa 
ANGLE IRON 



RAIL ^X/^Xi^ 
ANGLE IRON 



PLYWOOD FILLER 
^*XI'X8' 



RA/L 



-HANGER 



50 z 



86f 



iR.'iom'NGi i - Pai'nt the front surface of the top and bottom rail the color of 




36 I 



V 




liUo'wina Bill of Materials. is just figured- for a twenty- 

ftoot walvl s^ctionr.'YoAiH^tiave to figure out how many you will need for your 



MATERIAL 



Top and Bottom Rai'l^ 
, ' HaiMers 



T/8" 
1/8" 



1 1/2" 
1 .1/2" 



20' 
3" 



AnglQ Iron 
Angle Iron 
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/.a 



'MATERIAL COST: 



MATEftlAL 





'Clips. ■ #v. 

.f^.r"- ■ : ■■■ 

^Fillers 


1/8" 


1" 


11/4" 


— «- 

Flat \fh'r\ 




".3/4" 


1"' ■ 


96" 

* 





I 



EST. COST. 



TIME: To cut^ weld and construct media board holders (one 20' section, top 
.and bottom, per hour). 

NOmber. 20' Sections^ x hour = EST. TIME 



( 



BUJ IMPING THE ITEM: -^The critical part, of ^oijsrtructi ng the holder is the- position- 
ing and mounting of the" hangers. To use tKis method of construction requires a. ^ 
portable welcler. ^ 

Strike a chalk line 36 3/8" and 86 5/8" from the floor on the wall. The 
reason'for the 36 3/8" measurement is so a 3%" high cabinet will slip urider 
the' rail s. ^ ^ . #r 

Drill hoT'e in centB^'of each hanger. 

Mark every 5'^ oh bottom chalk line.. 

Mark, every 10' on top chalk line. 

Jri bottom line, place hangers' to line (see sketch) and mark fastener location. 
Repeat on top line, move hangers down to line. 

Drilf, place fasteners and ^olt hangers to wall. If .media,>^oard holder 4 s ^ 
to continue along the wall, the last hanger must be positioned to catch . 
next 20' rail . . ^ ' 

Lay top. and bottooi rai;L on floor. 

Mark every 4'' albnjg^bdth rails for clip position. ' 
- For correct space., place a narrow pi^ce of plywood ■■f3/4''J . between rail and. . . 
clip. ' ^ ' - ^ . , 

■ Placexlips next to plywood spacer afid v\pld every 4' along%%i1s. 

With,4i^^ position thej»bottom rail on "hangers an^l weld. Keep the rail the 
same distance from the wall at. earff''^.ld. , 

Clamp the top rail under the Hanger and weld. .Remember ;t he distance between 
rail and w&ll should be the saige on the top and bottdnt.^ If they can't obtain 
a portable welder, you wit>;*have to <pre-fab the holders- at , the maintena'ftee 
shop or near your stationary i^lder. This is mqre'.difficult but this method 
will work. ■ ''^f^' L 



1. 

r 

3. 
4. 

7.^ 



-8. 
9. 
10. 

127 



13 



& 



A. 
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WORKSHEET * 10.2 
MEDIA BOARD (TOOL PANEL) 



'PURPOSE- Media Boards are used to hold tools, equipment, sample projects and 
media required by students to- complete their^shop activities. The lower half; 
nf the Board is reserved for mounting hand tools and electric portable tools. . • 
?L uppfr half if riserved for the pTacenlent of Basic lO's, charts, illustrations,, 
'books, models and other varied media which reinforce the learning Pyogi^a^- T^^^ . 
Board^ are mounted in holders around the perimeter of the faciity (Worksheet 10.1 ). 
The Boards can be lifted out with a minimum of trouble and replaced with other 
boards to' provide variety *%nd flexibility in the shop,; 





f -1. 



. -^_-[4&f . .-flo color coding is'required if you code the Media Board 
Works h^¥Ufl!^l4.. , . ':; 



holders 



VENDOR 



50 



[ ; , . BILL OF MATERIALS: 

■ I — » 



V4" x-48"'x 96" Fir Plyw9|P (sheets) 
Hardwaijig - sanding sealer or wood st^in and roller 



MATERIAL COST: 
Number required. 



(3 Cost 



EST. COST 



ERIC 



TIME: To- cut and finish Media Boards (4 panels per hour) 



Number .required 



.per hour 




EST*. TIME \ 



1 Jo 




WORKSHEET * 10,3 

HAND TOOL COLOR CODING 



PURPOSE: So that students can easi ly .locate , replace and care for tools, 
tool is color coded. The t?est method has been painting of a part of each 
the color of the activity area where the tool is mounted. 



» .-.-h : '."ij V 




COLOR ^ CODjrfe: See Worksheet 9. 
'.VENDOR'.-I.D. #: ■ 36, 38,,, 



BILL DF MAIERIAL;, None 
MATERI^ipST:, . .None 



TIME: Jo mask aria p^tnt^;^^ pep- -hour ). V;^:,?; ^ 

lumber tools . "''^ t p^DiMueu^. %EST. TIME 




7- ♦ 



1 86.^ 



WORKSHEET* io.4 



HAND TOOL OUTLINE (SILHOUETTES) 
^ 

PURPOSE: So that students can easily locate and care for tools, each tool is 
outlined on the media board with colored paint or colored contact paper. The 
quickest and best method has been the use of contact paper. Contact paper is 
easily removed arjid has the advantage of facili.t'ating future changes in tool 
arrangement. / ' v 




COLOR CODING: A different color of .Qontact paper must be selected for each 
activity ^ea in the shop,. ^ 



VENDOR l.D.it: 14, 36, "38, 47 



BILL OF MATERIAL : Suggest that'you order ^ roll of contact paper for each- ' 
activity area. TSee Worksheet 9) « . 

MATERIAL COST: None. See worksheet -9. ^ , . 

TIME: To outline.aind cut out silhouettes for" all .tools to be mounted pn, Media 
Boards (15 tools per^hour).. , ^ 



Number tools _^ 



^per hour = EST. TIME 



r 
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WORKSHEET* io.5 



MOUNTING AND LAYOUT OF HAND TOOLS 



P'URPOSE: In the area considerations starting on page 24, we listed the average 
g# amount of media board (tool panel) space required to house the necessary hand 
tools for each area. Keeping the footage in mind, you should be ready to lay 
out and mount the- hand tools in each area. 

Following is a list of the tasks you should have completed before starting this 
step: 

1. Media board (tool panel) holders mounted and in place (Worksheet 10.1). 

2. Media Boards (tool panel) finished with wood stain or two coats of 
sanding sealer (Worksheet 10.2). ^ 

3. Hand tools color coded by activity areas (Worksheet 10.3). ^ 

4. Hand tool silhouettes cut otit of colored contact paper (Worksheet 10.4). 

If the four steps are completed, you are ready to lay out ahd mount youV hand 
^ fools on the media boards. The most satisfactory method of laying oCit and mount- 
ing hand tools is to lay the media boards flc^ on workbenches, and position the 
'hand tools on the boards as desired. Remember that the top 18'V^of the board is 
reserved for reference material, npt.hand tools. Once the tools %re positioned,- 
design and construct the tool hold^^^ mind that the same tool may be 

used in other activity areas, so obstruct two or more identical tool holders 
-at the same t?^me. This will save planning time, material ^ and, cms^tryctii^^ 



COLOR CODING: Paint your tool holders the activity area color. 
VENDOR I.D. #: 36, 37, 38 

BILL OF MATERIAL: We have used V and 2" pine, angle iron, sheetmetal and 
other materials for constructing tool holders. Fasten the tool holders to the 
media boards in such a way so they can be removed and relocated in the future. 

MATERIAL COST: To figure the cost of material for tool holders, just put down 
an educated guess for material cost. 

. .._ ' EST. nhsT 

TIME: To build, color code and mount tool holders (4 holders per hour). 

Number holders -•j per hour= EST. TIME 



WORKSHEET # 10.6 



HAND TOOL IDENTIFICATION 



PURPOSE: Each tool in the shop is inarkecl with i^s proper name. This is how 
students learn the vocabulary of the tools they use. This method of "incidental" 
learning has been found to be very effective. 

One method of tool i^ntif ication has been to use a labeling machine. The names 
of the tools are placed on the media boards (tool panels) just above or 'below 
the tool holders. Another method of labeling is using a plastic engraving machine. 
The plastic' tags are nailed or glued Itp the. media b.oardsv' ■ ' j ' 



9 '^''it^: V. 



r 
\ 





CODING: Two methods of color coding Have been. used. One is to buy a 
rcolor of labeling tape and use it for every tool mounted oh the media 
(tool panels). ^Jhe other method is to use 1 abel ing tapes 'of different 
colors, one color for e^ch area of the shop. . .v^'^^<r. 

VENDOR I. p. #: ^j- IST'^^B^T 40 - ' || . , m 

BILL OF f^ATERIAL: You will have to choose a method of color CQding anti then 
'determine the amgunt of .material needed. * ^ 



MATERIAL .COST: . 
# ROLLS_ 



.(?.COST. 



EST. COST 



TIME: '"To makes label s' and mgunt on media boartJs (15 tools per hour); 



O V •Nufdber nfhtoo^s - ^ ^ J. 5.0- P-er , hou r 



EST. TIME 



WORKSHEET # io.7 



SMALL TOOL CABINET 



PURPOSE: This cabinet can be used to store small items or valuable tools that 
you wish to lock up at the end of the day. It can be used in a crafts, power 
mechanic or electronics area; 




COLOR CODING : We sugge'st that you paint the box the color pf the area iin-\^fi1ch 
i t. wi n bp used . ' ' ■ " 



it will be used 
VENDOR I -P. .#: ' 36, 37 
BILL OF MATERIALS v .-;^- 
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# PCS. 


NAME ■■ 


T 


W ' 


L 


- MATERIAL 


8 


Sides 


3/4" 


3 7/8" - 


30" 


Fir 


:> 


'. Top and Bottom 


3/4" 


3 7/8" 


15" 


. Fir 


2 


Fronts . 


1/4" 


14 1/4" 


30" 


Peg Board 


'l 


• Back 


1/4" 


29 1/4" 


30" . 


Peg Board 


4 


Hinges 










1 


Hasp & Padlo^* 











MAtERIAL COST: 



Number tool cabinets. 



Cost! 



.EST. COST, 



UML" To •cons.trLipt and color code cabinet (2 hours per cabinet), 




Numbfer'f^ cabinets 



hour 



EST. TIME 




/ 
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WORKSHEET # 

PORTABLE TOOL HOLDER 



PURPOSE; !^ "A place for everything, and everything in its place" is the motto we 
try to f^ol low in^ the Career Exploration program. This applies to tools, materials, 
equipment and portable power too1§. Portable tool holders openly displaytd in - 
activity areas where the tools are to be used is the method suggested. Label 
th6 holders with the name of the tool so that students can easily^ locate it. 





COLOR CODING: Paint the holder the activity area color where it is to be' 
mounted. ' . - 



VENDOR I.D. #: 36, 37 . _ ■ „ 

BILL OF MATERIAL: To determine the size of the holder, you will need to identify # 
the number of portable tools you wish to locate in each area. - - 

MATERIAL COST: Desiga your tool. holder and figure material cost. 



^ ' \ . vEST. COST. 

TIME: To .build and color code (2 hours per holderX.,^^ 

Number holders t ; hour = EST." TIME 



4^ 
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WORKSHEET * 11 

STUDENT MANAGEMENT SYSTEM 




I PURPOSE: The student managerifent system ^is designed specifically to help learners 

manage their affairs in a^elf-instruct^ional , student-directed program. The 
^ management systemaTw'terves ' the guidance needs of the staff by giving them 
current information on each student's activities and performance^ 
■ ' * ^1 
the studertt management system is essentially a notebook that is provided each 
\ student for his or her use in recording his activities .in the shop. ^Worksheet 
11.1 can be used for figuring \the number of notebooks needed, in arranging for 
their purchase, and In col of^ coding them before they are put to use. Worksheets 
. 11.2 through 11.9 identify each of the notebook inserts that can help yoLLplan 
for their, duplication. You will- also need a rack. to store'the notebooks. Speci- 
fications for such a rack are presented in Worksheet 11.10. "Plug-in boxes" are 
\* also needed at each activity area. Students put their nptebocrks in "plug-in ^ 
.X. boxes" so tlrey can be close by, but still out of the way, whiTje. they are working 
\ . on their projects'. Worksheet 11.11 provides specifications for^building a "plug- 




4 





WORKSHEET f jj^r 
STUDENT NOTEBOOKS 



PURPOSE: Each student is issued ^ numbered, colored notebook. The number on 
the notebook designates the student ancJ-the color designates the period. The 
notebooks are housed in- a rack right inside the shop door. When jthe students 
enter the. shop, they draw their notebook and take it tg. the areavin which they 
are working. . ^ . ^ 




COLOR 'CODING: Each, period has its own colored notebook. I?" you have ^s^V^periods* 
per day with the situdents, six different colored hotebooks will be required. 



VENDOR I.D. #: 29, 40 
BILL OF MATERIAL: 



PERIOD NO. 



:<5lor^ 



NO. REQUIRED 





1 














> 










9 



inATtRIAL COST: 



Num' 



i{)er ^,1 



/ 



of colored notebooks 



^^0 



@^ Oost 



EST. COST 



TIME: To order and number notebooks (50 notebooks per hour). 

Ver hour = EST. TIME — 



Number of notebooks. 



WORKSHEET # ^ 2 

.ATTENDANCE &'TIME UTILIZATION RECORD 



PURPOSE: When the student enters the shopl^ he pick's his noteTDOoi^-trat of the 
notebook rack. The" notebook fs numbered and color-coded t^t+ie period in which 
he is enrolledi At the iJeginning of each period, the student marks in his 
attendance form opposite the date. After darkening in t\fe rectangle opposite 
the date,.-the student begins work. ^ This form will als.o be the last.form of th^e 
period the Student will make an entry- in. Since, we expect students to be 
accountable for their time spent in shop, we expect them to briefly note on the 
form how they spent their time in shop. , ' . 



ATTENDANCE AND TIME UTILIZATION 



_NDT6eD0K ». 



Present, 




Made plans for making owl ^ 


Absent " 




School Vacation 


V 


Christmas Vacation 






Cur OWL out on Band Saw 


School Activity 




Awards Assembly 



COLOR COPING: Each attendance form is used for only nine 



ERIC 



use. four different colors of paper, one color for each qqarter. 
VENDOR I -P. #: 39', 54, 64 ■ 
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weeks. We suggest you 



BILL OF MATERIAL: 
Number of students 



X 4 = Number of Sheets 



PAPER COST: 
Number of sheets 



:0f 20 pound colored pape- 



EST. COST 

TIME: To order paper, type and print form. (500 sheets per hour).. 
Number of sheets. + per hour = EST. TIME 



V. 




WORKSHEET * n,3 

STUDENT PERFORMANCE RECORD 



PURPOSE: The performance record is a listing of major areas in the shop, and 
it is a summary of all the potential activities offered in the facility. It 
serves as a quantitative assessment of what the student does rather than how 
well he accomplishes it. The qualitative eval^uation takes place at fhe comple- 
tion of each major a'ctivity. 

The performance record is the student's way of recording his accomplishments in 
the shop. It can also be used as a report to the parents. 



[0 



\. 

\ 
\ 

. \ 



A 



COLOR CODING: The student performance record is printed on white paper. — This 

form may have to be printed by a commercial printer if you have a large. number 
of major areas in your shop. 

VENDOR r.D. #: 3^, 54, 64 ' 



ERIC 



\ 



\ 
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.j^ BILL OF MATERIAL: Since this forjn is sent to the parents at, the end of the quar- 
ter,- you need to print five for each student. Keep a master copy.^ • • • 



Number of studenHS. 
RARER COST: 
Number of sheets 



X 5 - Number of sheets^ 



of 24 pound white '(iaper. 



EST. COST, 



TIME: To order- paper, type^and print form (500 per hour) 

Number of sheets -j* ^_ per hour = EST. TIME 



4 



ERIC 
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WORKSHEET * 



11.4- 



^ EQUIPMENT OPERATION CHECK LIST 



PURPOSE: Before students can use power equipment, they must prepare themselves 
by referring to the equ^^pment operation notebooks and check lists. -When he "^fels 
he knows the safety aspects, operating procedures and other techniques, the ' , 
.student then asks the teacher to check him out on the equipment. Due to the \ 
coinplexity of many pieces of equipment, the staff does not automatically initial 
the student's equipment operation check list until the student has been checked 



out. 



equiphen\ operation check list 



. PEP 1 DO NO _ 



.GPAOe LEVEL. 



^NOTEBOOK NO. 

YOU APC' .PE5P0N5IBLE TO PPEPAPE YOUPSELF BY USING THE MEOlA, BOOKS, FILMS, 
CMAPTS, ETC. * 

Check (✓) apppoppIate columns belom. > 
Ask. instpuctop to cmEck you out on that equipment. 

You APE PESPONSIBLE TO MAVE INSTPUCTOP INITIAL TMAT YOU HAVE OEMONS TP AJEO 
PPOPEP ANO SAFE OPEPATION. 



•< .X 'i i C. C C ( C t 



5mOP PEPM 1 T_ 



EQUIPMENT 
OPEPAT I ON 
NOTEBOOK 


BOOKS 6 
CMAPTS 


^ILMS 


TAPES 


TAUGHT 
BY 

otmEps 


•STATIONAPY EQUIPMENT " TEACmEP DATE 
, INITIALS , 












Bano Saw \ » 












8elt c Oisc^Sanoep 














Bench Fupnace 














BevCply SmEap 














Bpake (Box ( pan > 












Buffep . 












DpiLL PPESS 

HapizoNT^kf Band Saw 












Injection Moloep 












Metal Benoep 












Oven 












Rotational Moloep 












Sanoep Gpinoep ' 












ScPOLL Saw 












SIGN PPESS ' 












Slip Roll Fopmep 












SQUAPING Smeap 












Stpip HEAT^P < 




-U 








VACUUM Fopmep 












MiPE Wheel - * 












Wooo Lathe / 













Beut Sanoep ..^ 












ElectpIC Drill 












HEAT Gun 4 1 












Moto-Tool 












PpOPANE TOPCh 












RauTEP 












Sabep Saw 












Spot Weloep 












viBPATOp Sanoep ^ / 












ViBPO Tool Engpavep 


• YOU'.HUST 


HAUF 'tnsTRIJCTOR PERMISSION EACH TIME YOU USE THE FOLLOWING MACHINES. 












Apc Weloep 












FoPGE Fupnace 












FouNOPY Furnace 












Gpinoep 












Jointep 












HETAL Lathe « 












OXY-ACETYLENE WelOEP 












Pantogpaph 












Raoiau Apm saw 












Table Saw ' 












UN I Plane 



■ C6L0R CODING: The equipment operation check list is printed on green paper. 
VENDOR I.D. #: V39, 54, 64 

BILL OF^ATERIAL: ^ • • 

N(Cfmber of Students 1 = Number\of Sheets 



PER COST: 



Number of sheets. 



of 24 pound green. paper 




EST. COST 



ERIC 



TLME: To order paper, t^:£g^and print^foVm (250^per hour) \ 
Number of <:hPPt<: . f ^00 ppr hour = EST.. TIME L 



WORKSHEET * n.5 

PLAN SHEET 



' PURP0(3E: The plan sheet used by studentis is , designed to be" the instrument of 
communieation between teacher and student. . Mechanical drawing is not emphasized 
at this level, but drawing and sketching plaji's an important part.; Byxapitalizing 
on, the student's elementary art ^background, the staff reinforces sketching' on plan 
istieets* as communication skills.' 

^ % . ■ 

• ' •/ ' ' ^ • ^' ^ 

PLAN SHEET 

I > ' ^ . , ■ ^ , ■ 

STUDENT NAME • ^-^ — [ PERIOD GRADE ' NOTEBOOK • . _ • 

t J ■ 

PROJECT NAh- -* '-'STARTING APPROVAL . FINISHING APPROVAL /Tx^ 
' ^ ^''^^ 

ISKETCH ' '. I 




TOOLS t EQUIPMENT. 



ISTEP BY STEP PROCEDUf^ESi 



REFERENCES. ^MEDIAl 



COLOR CODING: The plan sheets are printed on white paper. 
VENDOR I.D..#: 39, 54, 64 ' ^- 



BILL OF MATERIAL: . The number of plan sheets will be determined by the number- 
of projects that students construct. Be prepared to print plan sheets as you 
need them. ... 

Number-of students X 10, will give you a good starting supply. 

Number of Sheets • 



PAPER- COST: 

Number l)f sheets. 



_of 24 pound white paper. EST. COST. 



TflME: To order, type and p> ?nt plan sheets (500- per hour) . 
.^^^^^umber of sheets r \ . per hour = EST. TIME 



STEP BY S^l^ PROCtDURESi 



«FFERENCESt MEDIA 



I BILL OF MATfRIAEi 

NO. OP N-ftMf OF 

PART(S) 



OIA. TH. W. 



AMOUNT OF MATERIAL 



UNIT OF TYPE OF ITEH 
QUANTITY MEASURE MATERIAL COST 



■NOTEi If you make a mistake and ruin 

A PART. YOU MUST PAY FOR ANY 
NEW MATERIAL yOU. GET. 



ENTER TOTAL COST ON YOUR 
MATERIALS C05iT RECORD BEFORE YOU 
HAVE" YOUR PLAN SHEET APPRDVED. 



ERIC 
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WORKSHEET * 

MATERIAL ,COST ^CORD 



PURPOSE: A material cost recprd is important for several reasons. The student 
should learn the importance of conservation of material.. He should know how 
much materials cost. When a student lists iVis costs, the instructorlhas a quick 
check on whckt/* s.tudent is doing. ' Most iniportantly, the material cost record 
teaches the'Tsxudejit to be. responsible for his own purchases. Tkj^rough the use of 
a material cost record, a, student uses simple bookkeeping methods to keep records^ 
of his purchases. 



♦•ATERfAL COST RECORD 
PERIOD _1,GRADE LEVEL NOTEB 



CREDIT BALANCE 

(MONeY PAlallMONEY lCF 



OATE" 


MATERIAL OR'llJflOJECT 


, DEBIT, 


. CREDIT 


BALANCE 




































# 


















s 














































^ 






























































































































































i 














































BASIC 10 
PROJECT : 



METAL PLASTIC CBAFT GRAPH POWER ELECT. GUlO. WELD DRAW WOOD 



COLOR CODING-: The material cost-record is printed on blue paper^T^^^ 
VENDOR I.D. #: 39, 54, 64 




BILL OF MATERIAL: 

Number of students. 
PAPER COST: 

Number of sheets 



. X 1 = 



Number of Sheets 



of 20 pound blue paper EST. COST 



TIME: To order, type and print material co5^ record (250 per hour) 
Number of sheets per hour = EST. TIME _ 



, 20-3 



WORKSHEET ^ 11,7 
PROJECT EVALUATION FORM 



PURPOSE: Formal grading has been replaced 
completed by the studervt. The teacher and 
ment of accomplishment and learning growth 



by an evaluation instrument \vhich is 
student come together where assess- 
is made in u 




MlDOte 1MTI*1. 



SEX 



PnF'.Mc5t SHOP EXPERIENCE.' 



0 'e*!?? 



rr *R 



VCU SHOUL 



QuESTlOKtSi \ \ 
SAMPLE QUESTS 

H0» 00 »0U 
The 



Th« »N5»C<» ■mIC*^ 5hD«3 ■■»«»? tDU 'eei, *BOuT 
ID'^B'' fAtJNG » CIPClE abound ThC Nl>fie«» TO 




Ol^B 



FFCi. »pr;uf Th»t Question. BBlO* *«»e 



OuE5 T less. 



HE ^ ihH-i 



I PEtl AOCUT1 



T-mE ••t ro;.! u".El> TfJGw-. » 
'0U« PRO JFC I / \^ 



HOW (jn yruj thin 



CD 



0- , 



QL'ESTICNS ' THROUGH 12. WRITE YOUR ANSkeh ON 
wmat pphject did »ou juar coMPiereTi^ 


TM? LINES PRCVIDEO. 

4 










M»ve TOu M»Oe OTHER PR0JeCT3 IN ThI'S »»e».OF 










A ^ 

KmatV^o^^^^t^ 'eeu *ou oto •elu^n this prqj«c 










What do TfOU 'tEi. *0u 010 NOT 00 w«UU ON ThIJ 


PROiecTT 






r 


KM»T bOUlO Tlu DO DIPPEREHT^if 1 'UU •ERE T^ 


00 TMIi 5»MF PROJECT 







A 11^1 IN *Ht BLAfiK BY rnuH »NSMfR ON QUESTIONS 13 »N0 l». 
Djo TOu u5F » '^ASIC lo" ::r pid »nu o»»w up »quw □•n p<-» 

J IP f'l-»N 0«N Pl* 



»HE TOU INTERFSTUO 1" STAflTING 




COLOR CODING: The evaluation sheets are printed on go! denrod colored ^aper. 
VENDOR I.D. #: 3^, 54, 64' ' ' . 

- ^ILL OF MATERIALS:- As the plan sheet, a student fills out an evjlj^tion sheet 
for each project completed. ^ 

,X 10 win be a goofl supply to start with. 



Number of students 



PAPER COSP: 

Number of sheets, 



Number of Sheets 



of 20 pound goldenrod paper 



. . - EST. COST 

TI?1E: To order paper, type and reproduce forms (500 pi^r hour) 
Number of sheets 4—. ^^^ef Jipur = EST. TIMS 



^ V. - 

O/VORKSHEET '* n > 

PARENT PERI^'lf SUP 



^ PURPOSE: A. parerrtvpermit slip i s sent 'home. with every student enrolTed in the 
Career Expl6>ci,t'ion Program; The slip is sent home' for the following reasons: 



1.. 

2, 

t 



.^0 infQl^m 'parefTfs'of the program. 



To inform parent's that safety . i^^tressed iTi the. program- , 
To inform pa^rents-of -thel^f^'stude^'s activities in the program. 
To,Jiave tholpareots anc(.. student read; over^ the shop safety rules,- 
-V which 'are .on 'the biick pag^- • / /- V ^ ■ 
,r ^ 5. Jo have. the pay?ents sign the permit^slip^givi-n^- their so'h o.r 
!' i ;°'darugliter permission to use power equi pment- 

*' .*.'*. '. . ■ " ' 

You can use tKis^'form .by , simply changing- the-school name^or by making other 

Revisions as you wish*. -.The form should be filed in th'&^tudent ' s .notebook or 
in ^^file in the office. \ . . ■ 



ALBArfrONION HIGH SCHOOL DISTfllCT tJ 



f»iir oF »"r p«o<i«*M in Our snqp »i Cal*poova. voon cmilo mill 

«*Vt TmE OPOOWIUNI T * TO 0*»C(JATit v*«IOuS TVPCS Of POmtf> MACKINenr. 

WE ■i'..M tu EMPH*oi/e iH»t BeFone a chilo is •li,o«cb to oftf»»tE 

PQwCn ICiriLS. Mf. alLL PBCP*»*E mIMSEl' ThWOuGm T»<e USfi OP STN&Lt 
r.-MCEPt FIi^S. BOOK i .' CM*B I 5 ASO CPffWATr^^Ci P»OCCOu«t LISTS. MI» 
'c)PeH*T|>4& OCiOCtDuPFS WILL OE CmCCXCO (*V an INBTRuCTCn »NO HE «ll.L 
n»ve TMt Ut'.T »'or.5lBLt SUPERVISION *m1lE ^("ttAHNti Tf* tOUl»»Wt«T. 

s»rr.iy 1'. ;»TBtiSCO i>* l»cm ine *Re*5 'in tmc Indust«i*l Arts 
CtPlHTM^^T. »-j .cll inROo&nout nup 'jChool. Set tmc general 
rSAfrtN- «'jiE-i ON n*^«. wt »"CCk. iH»t «c 'bo mavc a vcpr tiooo record 

In ikrr»»lNii CMlLORtN F^iOM nClNti Inju««0 WMIlS in SmQP Cl'aIS. 



■.»0r.» FtJP u', TU .«»VE •■•RCNC^r, tM»T rou DO «»ve • KNP«lCO&C 

'JljR flLO' > it T I V I T 1 1 'j , wC MUSI H»vC TOUR CClNSest BCfORC ALLOW- 

• uuij tKiL^^ i;) ij'**; "Nr *()«tR Eaui»*MCNT. 

l«iOiJ'jTK I AL '^lAf^ •! C»L*fnnT* ■OUt.O Line to lNVl»« *DU To 

r rn)0 '.Mar F»riLiriL'.. YCo are aCLCURE lO viSM The s>>op »t 
tiMCi PlO se CHfCK iHH UuGn- Tug K»lN O^riCE. Unoer our format 
nne I NO 1 V \c7i!^&TV^f^f'*\JC T Icn , it ku l be wore Convenient to 

■> : 1 TOW. THiN IT flEEN IN THE r»»5T ve*R5. 

<y You«S TRUL V , 




I 0 T V F 



ERIC 



COLOR c6di]nG: The parent permit sTt^ is printed on white paper. 

1 

VENDOR I.Ek #: 39, 5^ 64 . ' .- " - 

BILL OF MATERIAL: 

X 1 = Number of sh^ts -. 



Number of students_ 



PAPER cost : 

Number of sheets 



of 20 pound white paper EST. COST. 



TIME; To, order, type' and print form' ( 500 p^r hour) 

Number. of sheets t per hour " EST. TIME 
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WORKSHEET'^ 11 9 

WELCOME AND ORIENTATlbN SHEETS 



PURPOSE: The purpose of an .orientation for the students is two-fold. One is . 
to give al V, students the same basic information.' This estatl ishes a^fionsistency 
in the directions given to students**. Each item considered to be impcfl^xant in 
assisting the students working toward their goal- is included in this orientation. 
Th^- second purpose is^to he! R. new* students get a .quick start towa'rd/^heir goals 
'-^h a minimum of prienta.tion.' Staff can also use .this fonri^as a/ effective^ 
means of assessing reading skills. ' - ' ' 



\i _ ' WELCOME! 

'As Industrial Arts sti^oents at tmJs, scwool^ you will mav€ /^-unique oppor 

TUNlTY TO PLAN, EXPERIEMENT, ANO BUlLO IN * ShOP FACILiTy WI^JICM MAS BEEN 
ORGANIZEO IN A MANNER WMlCM PERmTtS ACTI^TtIes iNi, MANY OIPPErENT AREAS. 
Vtou WILL HAVE TAe OPPORT\JnIT,Y TO WORK WITM MeTALS, WoOO AND PLAStAs, /tE - 
BUILO TWO ANO POUR CYCLE ENGINES, CONSTRUCT ELECTROnK GEAR. ANO OESi^Gn JN 

tme. Graphics area of tme facility. 
* . 

^ To ACCOMPLISH ALL THESE 
WILL BE OF ASSISTANCE- 
AREA ORIENTAT IOn SI GNS, . 

A,io IN allowing/more activities To b^ operating at one time 



Things, you will be using many vARibus systems which 

The color COOEO notebooks. BASlt TEN SAMPLEft PROJECTS. 

Color coded tool panels, and facility layout will 



We are very ^rouo of our facility and hope you will also become part of that 
pride by helping your fellow students and, teachers keep the shop safe by 
returning tools to panels. ano by placing materials and resources back in 

NeIR RESPECTIVE POSITIONS. 



Student noteboo^:s 



You WILL BE ASSIGNED YOUR OWN PERSONAL NOTEBOOK FOR USE^IN THE SHOP, WHICH^ 
COLOR COOEO ACCORDING TO YOUR PERIOD. FOR EX A MPI^E . T HE* F I R ST PERIOD COLOR 
MAY BE RED, AI^D HAS A NUMBER CORRESPONDING TO YOUR NAME. AS YOU ENTER, PICK 
UP YOUR NOTEBOOK AND TAKE IT. TO THE PLUG-In BOX In TME AREA IN WhICH YOU 
WILL BE WORKING. ' , ' ' 

YOUR NDTEeODK. TELLS DTmER STUDENTS WHICH AREA YOU WlLL.BE WORkInG OUT QF 
THAT DAY. 

As YOU PURCHASE YOUR MATERIALS. DEVELOP PROJECTS AND AC T I V I T I E S , ""y OUR NOTE- , 
BOOK WILL BE wIThIn PEACH TO ASSIST YOU IN PLANNING AND RECORDING INFORMATION. 

COLOR COPE 

The basic areas of the Shop can be identified by the wood sIgns thA|T hang 

FROM THE CEILING AND ThE COLOR CODED WALL PANELS. ThE VARIOUS SEL F -C ON TA I NED 
AREAS ARE COLOR CODED. AND THE TOOLS, MATERIALS, BOOKS, FILMS AND OTHER 
VARIOUS AIDS ARE MARKED WITH ThE BOARD CdtOR IN EACH AREA. 

The following is the color code FDR EACH AREA OF THE SHOP* 

Area Color 

WOODS . . ■ YELLOW ^ 

Cold metals '^ . ^Blue 

hot metals. • • red / ■ 

PlAST ICS - PiNK ^ ■ - ' 

Crafts Purple 

Power Mechanics Orange — 

Graph ICS iOraftinG Green 

General Industries . Gray 

Elect/Electrdnics . . .' White 

Planning (medla) wood Grain (StaIn» 

To HELP YOU IDENTIFY "POWER TOOLS. GJRrDS. AND. OTHER HAZARDS. ThE FOLLOWING 
COLOR CODE 15 USEDi , . 

POWER tools ' 

GREEN The PRIMARY JOD OF COLOR CODE Ts APPLIED TO MACHINERY ANO POWER 

TOOLS IS TO SEPARATE ThE CRITICAL FROM TME NON-CRITICAL PARTS. 
This IS DONE BX PAINTING THE CRITICAL OPERATING PARTS. ANO FOCAL 
WORK AREAS IN A CDlO»^ ThAT STANDS DuT IN CONTRAST WITH NON-CRITICAL 
GREEN BODY OF THE MACHINE. 



COLOR CODING: The sheets are printed on white paper. 
VENDOR I.D. #: 39, 54, 64" 



BILL OF MATERIAL: The sheets consist of threepages with printing -on both •'sides 
of ' he first thrjee pages. You mayf|sh to revise these' Sheets to suit yoUr 
parti :ular needs. If you collect ttiese sheets at the end of the year you will' 
:)e abie to use them for two *br three years. 



Number of students. 



X (3 sheets) 



Number of Sheets 



.of 20 pound white paper EST. COST. 



PAPER COST: 

Number of sheets . 

TIME:' Type 3 sheets (both sides) and reproduce (1 ,000 copies per hour) 

Number of sheets r _per hour v= EST. TIME — 1_ 
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WORKSHEET #jnllO 
NOTEBOOK RACK 



PURPOSE: 
notebook 
the prtJ^ 
foA'mance 
sheet^ 
in takin 
for each 
example, 
working 
mtniniuni'* 



Each 
s. Thi 
ram has 
' record 
The ra.( 
9 class 
studen 
if you 
with 75 
of 75 s 
( - { 



facility has a stora^€-f=^t^ for the ca 
s is normally situated near the main e 
his or her own notebook which contain 
equipment checkout sheet, cost sheet 
ck itself is'destgned for ease of acce 
roll. The notebook rack is de'signed 
t enrolled in class. E^ach [jeriod has 
'have a 7 period student "day* and you ^ 
ysffu9ents per period, then you would./ff 
lots, each contatfling 7 difrerent c^Jb 



... 

re o'f the studei^t jpianagement 
ntrance. Each studeot in 
s an atftendance sheet,' per- 

pl/n sheets and orientation 
ssibility and convenience , 
tp/ accomodate one jiotebook 
at; different color. For ^ 
ifVe a staff of three teachers 
eed a no'tefeook r^'ck with a ^ 
rea notebooks. " " 9 




COLOR CODING: None required, 
wood stain. 4, 

VENDOR -I.D: #: 34, 36, 37 



Jhe notebook rack is usually finished with a 
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BILL OF MATERIALS: Listed below are -the materials required to bliild the notebook 
rack shown by thj sketch. This rack has .30 slots and each slot contains 7 note- 
books, or space for 210 notebooks. ' ..^ ^ . 



# PCS. 




T 






MATERIAL 


* 

2 ^ 


Sides ' " . 


3/4" 


i 

9 1/4" 


-42 1/8" . 


Fir Plywood 


1 


Top ( ^ ' 


3/4" 


,9' 1/4" ^ 


. 36 3/4" 


Fir Plywood 


3 


Shelves ^ , ♦ 


3/4" 




86" 


Fir Plywood 


' 24 


Dividers m 


- 1/4" 


9" . 


12 MT 


Masonite 


4. 












-.1 - 


Back 


]/4" ■ 


38 5/8" 


86" ^. 


^ Masonite 


! 2 


F & B^ick board 


1 5/8^ 


-3 5/6" ' 


85 1/4"-^ 


Fir- . ^ 




t 




8 5/8" 


6 




' 2 


Side Kickboards 


1 5/8" 


Fir 


6 


Hort. Booking 


1/4'"- 


I 3^4" 


86 3/4" 


Alder 


6 


Vert. Booking v 


l/4" 


,3/4" 


.12" 


, Alder 


' 2 


Vert. Booking 


1/4" 


3/4" . 


-3 5/8" 


Alder" 



MATERIAL COSTS^ Use this space to figure material cos 




f 



EST. COST, 



TIME: To construct and finish notebook rack for your facility (8 hours for 
notebook rack to house 450 notebooks). 



ERIC 



EST. TIME. 
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WORKSHEET # n .n 



PLUG-IN BOX 



PURPOSE: Upon^ removing their majnagernenf^p.otebook from the rack, the student^ 
• ^take it to one of the differ'ent activity^areas' in the shop. Each/of these • 
areas- has its own plug-in boxes where' students' can store their notebooks while 
working in that particular area. Since the boxes are located in ap area, it is 
convenier>t.-for the students and teacher| to refer to the notebook.. 'Having the 
^plug-in boxes keeps^the jnotebooks off tRe benches and saves\,wetar and tear on the 
notebooks. The plan* proyi'ded will house 10-12 student notebooks. 




COLOR £ODING: We have used two methods of color coding the plug-in/^xes. One 
is to paint just the facing strip the area color. The second method is to paint 
the complete box on the outside. 

VENDOR I.D. #: 34, 37 

BILL OF MATERIALS:- ' 



# PCS. 


. NAME * 


T - 


W 


L 


MATERIAL 


2 


Top and Bottom 


3/4" 


9 1/4" 


15' 1/2" 


Fir Plywood 


\ 


Sides 


3/4" 


9 1/4" 


12 3/4" 


Fir Plywood 


1 


Divider 


1/4" 


■ 9" 


12 3/4" . 


Masonite ' . 


1 


Back 


1/4" 


12 3/4" 


14 3/4" 


Masonite 


1 


Facing 


1/4" ' 


3/4" 


66" 


Alder ■ •. 



MATERIAL COST: 

Number .Required 
TIME: •■ 



@ Cost 



EST. COST 



■.To, construct one or more plug-in boxes for each activity area (1 per hour) 
Number boxes r 2 09 per hour= EST. TIME ^ 



Worksheet #_L2^ 

^ " ■ I SELF-PNSTRUCTION SYSTEM 




PURPOSE: An of the instructional materi^Ts that are housed in the shop to^ 
help the student acquire the information needed to achieve his or her learning 
goals are considered part' of the self-instruction system. , The worksheets in 
Series^ 12 are concerned with the wide range of material^ and ^quip^ment^hat 
relate to', self-instruction. The exception to- this is the bpok.S'-. Since tHe 
lists of books are so extensive, it was decided to place books Snd bool^ storage, 
in worksheet Series 13. - ' ^ , > 




WORKSHEET * 



12.1 



BASIC 10 SHEETS 



PURPOSE: The purpose of Basic 10 Projects, is one of th^ most important %teps in 
setting up a Career Exploration program. Once you know, what your Basic 10 
projects are going tp be, you will make decisions about project-materials, hand 
tools and reference materials that you will need. How will find some suggested 
Basic 10 'sheets at the end of this publication.. You may also obtain ot+ier Basic 



10 



ideas gn 

■ V 



your" visits to the model sites. 



•) 



TITLE. MPI DPn TANnt E MQl HPR 



SKETCH J 




tZ GA. BLACK IRON 
3 PCS 6" X 1*" 

1 PC . 3/* *' PIPE 1 " 



TOOLS & EguiPftNTi ^ Metal shear, forming woll. 

WELOING SET. WELDING VICE GRIPS. HACK SAW 



OXY-ACETYLENE WELOING iET. 



^30ci 



:EOUR£Sj 



WITH SOAP STONE 



Cut out &TOCK / metal smear. 
Trace pattern on ^ll three pieces. 
Shape «ioes in formings roll. * 
Using »o cutting. tip. oxy-acetylene . cut the three 

PIECES TO SH*fE. "SavE^ PTECE OF CENTER CUTvOUT 

for later use. ' --^ 

Assemble two sides together, holoing with weloing 
-VICE r.R IPS-'' ^ USE three vice grips. 



oxy-acetylene fus 
I SPOTS Along the 



Using «o or weloing tip. 
welo. { welo without rdo ) . 1 
equally spaceo. 

Release the three clamps . 

Welo without roo along the entire eoge. combining 
all spot^ that helo the sioes together. 

Clamp the third side in place ano spot it x^a one 
other side. 

welo without roo along this edge. 

Complete the thiro edge in the same manner os^- 

CRIBEO, ' ' , f 

Cut out piece which fits into bottom and holos 

CONOUJT. BCenter CUT-DUT)J 

Cut 1" LO^ PIECE OF 3/4** CONDUJT ANO BRAZE IT TO 

small shapeo piece of metal. 

Fit this assembly into bottom of canole hdloer ano 
braze rod into place. 

to complete oecoration op canole holoer. welt 
brazing rdo apouno all eoges of assembly at approx- 
imately^ l" intervals. 



COLOR CODING: The Basic 10 'sheets ar^rinted on colored paper to match/ifthe 
activity area color: 

VENDOR I.D. #: 39, 54, 64 



BILL OF MAfERlAL: You may need to contact a printer in your area to find out 
wtlere tn order the different colors of paper you wiy^^require. 

ActiviWArea .Color Paper ^'^mount ' Cost 



PAPER' COST: 




Mmfmm 



TIME- To select Basic 10 projects and order paper (1 hourVpei'^'atti vity area) 



Number of Activity Areas. 



_!_'per hour= EST. TIME 



■0 



A 




ERIC 
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workIh^et * 



12.2 



BUILDING BASIC 10 PROJECTS 



r ^ 

PURPOSE : Y^u should have already selected the Basic 10 project ideas you will 
include in ycJur program. It o's- str^^i^^gly suggested that you use the Basic 10' s 
thclt have already been developed because it would take at least seven hours of 
youri own time to develop an original Basic 10 that is satisfactory. Once your 
program grows, you will have the time to develop your own Basic lO's if you wish. 
/ You, ^he instruc^r, will learn a lot by building the Basic 10 projects to be 
displayed in the shop, tfemember, if you have^ a difficult time completing one of 
ttie steps required in making the project, ^the student will have even more diffi- 
xulty. This experience wijl also help you suggest reference materials. You may 
find out you will have to build a special jig or develop an instruction sheet 
so students can'^be assured of success in Buildjjig the project. 




COLt)R C5DING: None ^ 
VE NDOK I.D- #: 21, 28, 36, 37, 52 ^' 

\ '■ : - . 

BILL OFXMATERIAL: Look at the material section -of each Basic 10 sheet to detferrmne 

the material you will need to build the Basic 10 project. 



MATERIAL LIST 



SUPPLIER 



COST 
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MATERIAL COST: ' ■ . : 

• • ' . ' . EST. COST 

• ■ : I . ' 

TIME: To build Basic 10 projects' (2 projects per hour). / 
\ ^Number of projects -J pe£.:.hour = ESy TIME 



\ 




r 



2 1 i 



WORKSHEET * 



MOUNTING BASIC 10 SHEEXS 



/ 



PURPOSE: Since each activity area of the shop has at least 10 scimple projects 
on display for students to select and build, we must have the instructipns for 
construction of each project at (hand for students tp copy. These- instri>d^ions 
are the Basic 10 Plan Sheets. If you'attach these Basic 10 sheets to mas'onite, 
they don't become lost, damaged or folded^. This will also provide a method of 
displaying the Basic 10/^Sheets (Worksheet' l'€. 4), 





COLOR COD 



color as the -i 
VENDOR I.D. #: 21, 37, 49 
BILL OF MATERIAL: 



er. the Basic 10 sheets are printed on should be the same 
area. 



■ J 



1 holder 1/8" x 9" x 12", Masonite tempered, both sides 

At least 10 holders for each activity area. 
Hardware - Rubber cement and Brayer 



MATERIAL COST; 



Number of holders 



@ Cost 



= ESt. COST. 



You-v/il T have to figure the' number of 4' x 8' sheets of masonite you will rieed 
to determine the cost. 

TIME: To cut masonite and glue on Basic 10 sheets (10 holders per hour). • 

Number of holders 4- per hour=EST. TIME ' 



wdte^EET ^ 



12.4 



BASIC 10 HOLDER 



PURPOSE; ' 
As you ri 
projects 
selected 

1, 
2. 

3. 

4. 



'his holder was designed' to disf)lay,the mounted, Basic 10 plan sheets, 
^call, the Bafic 10' sheets are the instructions for making th% 10 sample 
fhich are di^splayed in each activity area of ttie shop. This design was 
'or -the following reasons: 



It doesn't take 'up too mtTch space. 

Students can see the -s/l^tches on the Ba^ic 10 sheets without removing 
them from the holder,^ 

Basjx 10 'Sheets easily by removing 4 wood screws in 



You can add more 
the front of the--heTder 

Students can l^move, the Basic 10 sheets from the holder if they wtsh 
to copy the instructions onto trtfeir plan sheets. ^ 
5. Jt is coiwenient for students because they know where to look mr) 
project ideas and where to store them when they are finished using 
them. 

You may wish to design your own holder, but try to provide for the flexibility- 
suggested above, ^' 







COLOR CODING: Paint the holders the color of the activity arfea in' which they 
will be placed. 




ENDOR i:-0. »; • 36, 37 



BILL OF MATERIAL: 



# PCS. 



NAME 



. J. 



MATERIAL 



2 


Sides J 


3/4" 


1 1/2" 


^"3 '1/4'^ 


r 

Fir or Pine 


2 


Ends - , 


3^4" •- 


1 1/2"^ 


IT" ; 


Fir or Pjne 


2 


Rods , ; 


l/4"dia. 




l*J/4". 


Metal Rod' 


10 


Clips 


22- Ga . 


2 1/2" 


" \ 


Galv- Sheet Metal 


1 - 

A 


/Botix^ 


J/4" . 


10 1/4" 


13 1/4^' 


MasoTiite ^ 



Hardware - 8 wood screws, finish'*7iails, glue and paint 



TERIAL COST:^ 
Number of hijl^rs 



@ Cost 



= EST. COST 



(Activity Areas) 

TIME: To construct holder for e^ch area (one holder per hour) 
Number of/^ holders ? ' per hour'= EST. TIME 



(Activity Areas) 



PRir 
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t WORKSHEET # 12 .5 



BASIC 1.0 PROJECT HOLDER 



PURPOSE: 1^ ^display sample projects in each area of the shop is the purpose of \^ 
thevBasic 10 project holder. The. holder can also be usisd .to dfsplay media -or 
other instructional materials. The holder is attached by chain to the ceiling. 
Area signs -(Worksheet' 12.6) are attached to the* bottom of the holders. Anffther- 
method of'displaying projects is to mount them on the^top h^:l:f of the medi^6oards. 




^ PEGBOARD 



,|-»— le' — ^ 




" 35| % »- 

r ^ ' 





























SPACEPS 



[ - 



TOP VIEW 



COLOR CODING: Two methods of color coding, have be&n used."^ One is to paint the 
sides the area color and stain the ends a common color. Another is to paint the . 
sides a base c's^lor white and then paint tl^ end pieces the area color.. 

. VENDOR I.D. #: 36, 37, 47 

BILL OF MATERIAL: . ^ v 



# PCS. 


^AME 


T 


W 


L 


MATERIAL 


3 


Ends and Center 


3/4" 


16" 


20 1/2" 


^ Fir Plywood 


> 


Sides 


•1/4" 


21" 


72" 


Peg Board 




Spacers 


3/4" 


6" 


8" 


Fir 



Har'dware - chafin, 8 screw hooks and screw eyes for mounting area signs'. *218 



MATERIAL COST: " ^ • 



Number of holders (areas) @ Cost = EST. COST. 



TIME: To build, finish, color code, mount Basic lO^projfects and mount (2 hours 
per Holder). . >. ^ ' - ' . 

Number of holders - , X hours . = EST. TIME 



/ 



ERIC 
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WORKSHEET * {2.6 ' 



AREA SIGNS 



PURPOSE: To identify the different activity areas of the shop is the purpose 
of area signs. Another purpose is to improve, safety in ar^s Where machines 
are located by displaying signs that say "Wear Your Goggles'* or "Machine Area". 




COLOR CODING: Cut' letters from area-colored contact paper or route-out letters 
and paint with area colored paint. 

. VENDOR Lb. #: 37, 47 . ' 

'BILL OF -MATERIAL: 



# PCS. 


. NAME*"^ 


. T 


W 


L 


MATERIAL 


1 , 

% 

2 


Sign 

J, 

Screw Hooks 


' 3/4" 


7" 


36" 


Pine 



MATERIAL- COST: 



• Number of Signs .(Areas)_ (? Cost_ EST. COST 

TIME: To build, color code and mount (one ;si£n^ per hour). 

Number of Signs i 220 per hour = EST. TIME 



\A(pRKSHEET * 12.7 

PRiCfllSTS 



PURPOSE: So that students can figure the costs of the jnany items needed to 
complete their projects, a price list is displayed in every activity 'area 
Students not only can^ figure their costs, but can learn »»esponsibil i*y by manag 



ing materials. 



4 



HCrr METAL 

10 G*. 
: Btodi Ifon 

. 200i. 



METAL PnfCi, 1}ST 
MILO STEEL COST 
PfeFT 




MACHINE SCREWS 

Ov«r llnch 
Nutt , 

COST 

Opus EM» BoH 
\ bott-nut 

SHkerl^AL SCREWS 



COLOR CODING: The price list is displayed. in the activity ^reas and need not be 
color coded. If the price I'ists are just typed on paper, the* paper could be the 
same color as the activity area. 



VENDOR I.D. #: 39, 54, 64 



BILL OF MATERIAL; 



With today's ch^jnginq price of material, try to design a price 

list that can be changed easily. cNo. pm^S*^ are listed on the main sheet but a 
place for the price is provided. A priceMist can be provided which contains 
every /possible ite^ that could be sold in an activity area. The price list is 
covered with a piece of plastic on which. the prices are marked with a grease 
pencil. Space for the price will be left blank if the item is not in stock. 

Design price lis.ts and fill in the m^iterial needed. 



# PRICE LISTS 



MATERIAL 



SUPPLIElf 



COST 
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MATERIAL COST: . ■ ' 
. ^ 

f 

EST. COST 



TIME: Cut material, label, identify cost and finish. (3 hours per list) 
Number of lists X hours = EST. TIME 
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WORKSHEET # ^2.8 

EQUIPMENT PPERATION NOTEBOOKS 



PURPOSE: The operating procedures. recommended by the staff are contained in the 
Power notebooks .far use by tjie students. It is ,to these -books that most students 
come to prepare themselves jn the operation of the equipriient. An integral part/ 
of ' the notebook is. the media ref erenpe list/which contains all the loop, book arid 
other media available to assist the student in.gtiining knowledge in the operation 
of equipment. ^ ^ ' ^ • i 




COLOR .CODING: In most shops, notebooks used to house the procedures for equip- 
ment use are colored orange, and an effort is made to use a color other than 
that used for student notebooks. 

VENDOR I.D. #: 29, 40 

BILL OF MATERIAL: A notebook should be ordered for every piece of equipment in 
your- shop. This includes portable power tools as well as stationary equipment.- 
It is a good idea to order a few extra notebooks. * ' 



Number of pieces of equipment 
MATERIAL COST: 



XI = Number of Notebooks 



Number of notebooks* 



@ Cost 



=i EST. COST 



TIME: To order and label (6 notebooks per hour)' 

Number of notebooks t ' per, hour =EST. TIME. 



WORKSHEET * 12.9 

. EQUIPMEf^ OPERATION SHEETS 

PURPOSE; Students in the Career Exploratio^n program are provided a wide selec-- 
^ tion of media so they Can learn the safe operating procedures of power equipment 

^ operation. One such source of information is the equipment operation sheets. 

,y These sheets are contaihed in a notebook prepared for each specific piece of 
power equipment (Worksheet 12.^. These sheets, which are contained in the appen- 
, . dix (page D-3),-^ive the use am safety procedure for each piece of power equip- 
^ ment.in the shof^ To begin with, use the forms as provided. Then when you are 
working with the'forms and find that certain step's^, don't suit you, simply cross 
out and write the new^ steps in ink above the old step. The following summer, go 
over the sheets and retype them to suit'^your. program. 

A reference sheet (page D-2) is also included in each equipment operations note- 
book. Other sources of information about'the particular piece of equipment are 
listed on the reference sheet including film loops, filmstrips, books and charts. 




STRIP HEATER ' 
USESi To BEND UP TO l/A*' PLASTIC. 

SAFETY PROCEDURE! 

1. Do NOT LEAVE MACHINE WHEN POWER IS ON. - - 

2. WEAR SAFETY GLASSES OR GOGGLES. 

3. Turn ■ OFF- &WlTCH AND REPLACE GUARD BEFORE LEAVING MACHINE. 

4. When handling plastic that has been heated, always wear gloves. 
OPERATING PROCEDURE! 

1. r^ove masking paper along the line to be heated. 

2> Place the plastic with the bending line directly over heating 

ELEMENT. ' 

3. Properly heat plastic. The plastic will soften and sag as it 
nears the proper temperature. with plastic over 1/16" thick it 
may be necessary to turn and warm other side. 

4. remove plastic and bend by hand along heated line. 

5. HOLD IN PROPER POSITION UNTIL COOL . IT MAY TAKE SEVERAL MINUTES. 

\ 



ERIC 
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COLOR CODING: The equipment operation sheets are printed on goljdenrod paper 



1^ VENDOR I.D. #: 39, 40, 54, 64 



BILL OF MATERIAL: In most programs, these sheets are placed in/ plastic fdlders 
to protect them from heavy student use. 

1 ream goldenrod paper.? ' 



# plastic folders 0. 



MATER I AL. COST': ' . Add up the paper and plastic folder cost. 

t 



EST. COST, 



TIM^;. To list references, type and make copies of each sheet and label each 
notebook (2 per hour). ^ 

Number of Equipment Notebooks i per hr.=EST. TIME . 



ERIC 
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WORKSHEET ♦^j2jo 
EiiHJIPMENT OPERATION NOTEBOOK STORAGE 

* • . ' - - ■ ' ' ' ■ . ^ ' ' 

PURPOSE: The equipment Operation Notebooks were discussed . in Worksheet 12.8. 
A place to' house the equipment notebooks should be constructed. These storage 
units can be placed in the planning ar^s or close to the machine areas. 




CoAr CODING: None 

VENDOR 'I. D. #: 36, 37 . , ^- 

BILL OF MATERIAL: . You will need to figure out the mimber of notebooks to be 
housed. Count the number of pieces of stationary equipment and electric portable 
tools to determine the size of storage rack. 



MATERIAL COST: \' ■ . 

Huriper of Racks @ Cost = EST. COST ^ 

TJf'lE: To design, build and finish equipment notebook storage cabinet (2 hours). 

Number of Racks X per hour = EST. TIME 
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VyORKSHEET^ 12.n 
EQUIPMENT COLOR CODING 



PURPOSr? To help you identify stationary equipment, power tools, guards, switches 
and other hazards, the following color code is used. 



GREEN 



^ORANGE 



YELLOW 



YELLOW 

V 



STATIONARY EQUIPMENT & POWER TOOLS 

j 

The pri;jiary job of color code as applied to machinery and power tools 
is to /separate the critical frorfi the non-critical parts. This is done 
tiy painting the critical operating parts and focal work areas in a color 
thaj/4tands out in contrast with non-critical green body color of the 
machine. ' 

^ GUARDS & SWITCHES 

Moving parts bn machines can be a safety hazard. To minimize this 
hazard, any moving parts such as guards and switches are painted a 
bright orange for instant recognition.. 

CONTROLS 

♦ 

The controls of a machine are painted a bright yellow to command atten- 
tion to making adjustments. The controls that are not painted yellow 
inform the students that they are not allowed to make adjustments. 

WATCH OUT 



Around each stationary machine ^ind any area that special consijaeration 
should be given to safety, a wide yellow line of tape <qr paint should 
be marked on the floor.. All .students should stay out of this area unless 
they are operating the equipment or learning how the equipment is used. 
All students in this area should wear goggles or other eye protection 



T at all times. 



vendor' I. D '36V 38 
BILL OF MATERIAL: 



Paint Color - 


No. Gallons 




Cost 


Green ^ 








Yellow 








Orange 









Other supplies needed: Paint brushes, thinner, spray gun, containers, etc. 
MATERIAL COST:' 

EST. COST 



TIME:. To color code all stationary equipment (2 hours for each piece^of equipment), 
Number of pieces of equipment X : hours '= EST. TIME 



WORKSHEET # 12.12 



EQUIPMENT IDENTIFICATION 



PURPOSE: So that beginning students can tell the name of one piece of equipment 
from another, each piece of equipment has a name tag fastene^ to it. Another 
reason fof" equipment identification is so students" can associate name with 
equipment and more readily find reference material about its use. Engraved name 
tags fastened with pop rivets or labeled tape have been the two methods used to. 
identify equipmei^t. ° ' 





COLOR CODING: Orange label tape or engraving material is used. 



VENDOR I.D. #^ 7, 13,- 40 



BILL OF MATERIAL: 



Nun^er of pieces of Equipment 



MATERIAL COST: 



Amount of Material. 



EST. COST 



• TIME: Construct ai|id 'mount equ^ipment name tags (4 per hour). ■ 

Number of Pieces of Equipment t per hour"= EST. Tir^E 
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WORKSHEET 3 

SINGLE-CONCEPT FILM LOOP LISTS 



PURPOSE: To help students develop their own mode of operation, a vaViety of 
audio-v-isual material is suggested. You may purchase 8 MM film loops, sound or 
silentv-with tape cassettes. Students are more likely to view film loops of 
machine operation than film loops about hand tools. Before you make your selec- 
tion, you must preview the material., If the vendor will not send you the material 
to preview, look elsewhere to buy your film loops. Another important factor is. 
the servicing of film loops. Before you purchase, find out where you can have 
the loops repaired, the average cost and how long it will take. 

COLOR CODING: A good way to color code the* film loops is to mark them with 
small rectangles of colored contact paper: If a film loop is about an operation 
inithe Hot Metals area, for example, a rectangle of red contact paper for Hot 
Metals is placed on the film loop. Before the film loops are placed in use, put 
the film loop number on the cartridge With a hand engraver. 

VENDOR I.D. #: 4, 6, 23, 56", 58„ 60, 61 , • ' 



- BILL OF MATERIAL: The following is a suggested list of film 'loops by activity 
area. The title of the film loop is listed but not the vendor or film number. 




ON HAND 


TITLE 


' SUPPLIER 


FILM LOOP 
NUMBER 


COST 




WOODS 










Band Saw:-|ension Guide and 
AssembTies 










Band Saw Operation 










Drill Press Bits 










, Pxxl LPceSS.A^jys tme n t s. . _ . . 










Drill Press Operation 










Scroll Saw Parts 










Scroll Saw Tables Hold Down 










Scroll Saw Operation 










Wood Lathe Mounting the Face 
Plate 




> 






Wood Lathe Mounting Work Piece 
» 










Setting Up Wood Lathe 










Centering Stock Wood Lathe 










Mounting the Work on Wood Lathe 









ON HAND 



TITLE 



SliPPLlER 



FILM LOOP 
NUMBER 



COST 



ERIC 



WOODS (con't.) 
Rough Turning 

Cutting Curves, Grooves and 
Shoulders 

PLASTICS 

Forming 

Shaping 

Finishing 

A Project in Plastics. 
Preparing for Laminating 
Preparing the Mold 
Lay Up Laminating 
Removing the Mold 

DRAFTING.^ 
Planning the Project 
Drawing the Project 
Planning Accessories and Finishes 

COLD METALS 
Measuring and Marking Tools 
Introduction and Parts 
Mounting Chucks an0 Types 
Setting Up Work Between Centers 
Turning Between Centers 
Chucking Work 

HOT METALS ' ^ 

Forge, Tongs and Anvil 
Annealing and Hardening 
Tempering 



Twisting, BaVI Peening and 
Finishing 



0 
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WORKSHEET #j2J 3 (continued) 
SINGLE-CONCEPT FILM LOOP LIST 



ON HAND 



TITLE 



SUPPLIER 



FILM LOOP 
NUMBER 



COST 



■ HOT METALS' (continued) 

Welding Equipment 

Settffig Up, Lighting, Shutting 
Down 

Make a Puddle, Running a Bead, 
Adding Filler 

Cutting 

Brazing 

, CRAFTS 

The Swivel Knife 

Simple Lacing Techniques 

Designing with Nature Forms 

Designing with Tools 

Double Cordovan Stitch 

Basic Leather Carving 



4 



FILM LOOP -COST: Add up the cost column and place total on Estimated Cost blank. 



EST. COST. 



TIME: To preview, *order, color code and label film loops (4 per hour), 
Number of film loops . per hour = EST. TIME J 



ERIC 
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WORKSHEET * -i2J4 
FlLMLOOP RACK 



PURPOSE: The rack sketched below was designed to hold 20 Sterling Sound Film- 
loops, You should measure your- filmloop boxes before beginning construction. 
You must also count the number %of fi 1ml oops you have-on hand so you can determine 
the number of filmloop racks you will, need. The racks are placed in the planning 
areas of the shop. 




COLOR CODING: Paint the rack the color of the activity area in which it will be 

housed. '^'^'"^^^^^'^ 

VENDOR I.D. #: 36,^37. ' . 

BILL OF MATERIALS: 



# PCS. 


NAME 


. T 


W 


L ' 


MATERIAL 


2 


i : 

Top and Bottom 


3/4" 


5 1/4" 


29 3/8" 


Fir Plywood 


2 


Sides 


3/4" 


5 1/4;' 


10" 


Fir Plywood 


■ 5 


Hort. Shelves 


3/4" 


5" 


28 5/8" 


Fir Plywood 


20 


Dividers 


1/4" 


T 3/4" 


5" 


Masonite 


1 


, Back 


1/4" 


10" 


28 5/8" 


Masonite 



MATERIAL COS J: 
Number of racks 



(a 



ff 

TIME: To design, build and finish Filmloop racks (3 hours per rack). 

Number. of Racks X hour,s = EST. TIME : • 



ERIC 
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WORKSHEET #jLZJ 5 
FILM STRIP LIST 



PURPOSE: Film loops, either sound or silent, have been used in most cases ' 
while film strips have been purchased to provide information not available on 
film loops. Whether to use film loops or film strips Is up to you, but be 
sure that you preview before purchasing. 

COLOR CODING: Cut a small rectangle of colored contact paper and place on each 
film strip (Worksheet 12.13). /^ 

VENDOR I.D. #: 4, 6, 11, 33, 45, 58 

BILL OF MATERIAL: The following suggested film strips are listed by activity 
areas. The film strips listed can be purchased with cassette tapes. 



ON HAND 



TITLE 



SUPPLIER 



FILM STRIP 
NUMBER 



COST 



HOT METALS 

Striking an Arc 

Running a Bead ^ . 

Stopping and Riest /^ting a Bead 

Running a Bead with a 5/32 Inch 
Electrode 

Bead Test Weaving 

Welding Square Butt Joints 

Welding Titles Tee^Joints 

Welding Lap Joints 

Welding Horizontal Tee Joints 

Welding Horizontal Lap Joints 

Welding Horizontal Vee-Grooye 
Butt Joints , 

Cutting, Burning and Grinding 

WOODS 

Straight Sawing 

Curved Sawing and Drilling 

Smoothing and Shaping 

Sanding 



ON HAND 



TITLE 



SUPPLIER 



FILM STRIP 
NUMBER 



COST 



WOODS (con't,) 
The Latl^e-cSpindle Turning 
The Lathe-Face Plate Turning 
Care and Use of the Jig Saw 
Care and Use of the Circular Saw 
Care and Use of the Band Saw 
Care and Use of the Drill PHfess 
Design in Wood 

COLD METALS 
Sheet Metal -Laying Out and Cutting 
Sheet Metal -Forming and Searr.ing 
Bench Metal Filing 
Bench Metal Cutting 
Bench Metal Drilling ^ 

CRAFTS 

Art Metal -Making Trays and Bowls 



FtLMSTRIP COST: Add up the Cost cojumn and place, figure in the Estimated Cost 



Column. 



EST. COST 



TIME: To preview, order, color code and label film strips (4 per hour), 
Number of Filmstrips_ t per hour = EST. TIME 



EKLC 
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WORKSHEET # 12. 16 

FILMSTRIP RACK 



PURPOSE: This rack is mounted in a media or planning area of the shops to. 
display and store filmstrips. It should be located close to your filmstrip 
projectors for convenience] 



\ 




COLOR CODING: If "rack is mounted in an activity area, paint with the area color. 
VENDOR r.D. # : 36, 37 

BILL OF MATERIAL; You will have to determine the size you require. 
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MATERIAL COST: • 

.. Number of racks .(a Cost = EST. COST_ 



TIME: To design, build and finish filmstrip racks (2 hours per rack) 
Number of racks X_ hours = EST. i I.^IE . 



ERIC 
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WORKSHEET # 12. 17 



AUDIO VISUAL EQUIPMENT & MATERIALS • 




PURPOSE; Jiya type of equipment you will need will be determined by the audio- 
visual materials you select for your program. If you select 8 MM filmloops 
(silent or sound), filmstrips, slide/tapes, or cassette t-^pes, this will deter- 
' mine the types of projection equipment needed. There are "two^^pprtant factors 
to remember in purch^ising audio^visual equipment. First, studCTti, are going to 
use this equipment, so try to buy equipment that is as "kid proof" as possible. 
Second, consider the availability of servicing if you need repairs. And remember, 
always preview all audio visual equipment and materials. 



■■• ,v.. , ' ^.t-J 




COLOR CODING: Color coding is not required but engrave the serial numbers on 
the equipment as soon -as possible. 

VENDOR I.D. 4, 6, 11, 48, 56, 61 
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BILL OF MATERIALS: Pencil in the needed information to order equipment. 
Type of Equipment - '. Supplier Cost 



EQUIPMENT AND MATERIAL' COST 



EST. COST. 



TIME: To preview, order and label AV equipment (2 hours for each type of equip- 
ment). 



Number of types of equipment 



hours = EST. TIME 



ERIC 



WORKSHEET 13 



BOOK LISTS AND BOOK STORAGE 



PUt^POSE: This worksheet provides you with lists of books, by^ activity areas, ^ 
that have been used in Career Exploration (Occupational Versatility) shops- 
This list, of fcourse, cannot be considered complete because it is impossible to ^ 
know all texts and Gather " printed materials that may be available and could be 
recommended for eac]? activity. The lists, however do represent a place to start • 
in making collections of useful material. ^You are encouraged to be on fhe look- ^, 
out for new and promising books and publications that are announced by publishers'^ 
and in professional journals. 



240 
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WORKSHEET *J3^] 
WOODS BOOK LIST 



PURPOSE: This suggested book list covers a wide variety of different books 
related to woodworking. Check the columns to determine what books you will 
need. . 

COLOR CODING: Cut a strip of 1" colored contact paper and place over the back 
of each book. Use yellow for wood. " * 

VENDOR I.D. #: 9, 12, 13, .25, 44, 46 . 

BILL OF MATERIALS: Pencil in the information necessary to prepare for your 
book order. 



ON NO. 
HAND . REQ. 



TITLE, AUTHOR, PUBLISHER 



TO 
ORDER 



SUPPLIER 



COST 



2 
1 
1 
1 

2 
1 



' Bench Woodwork, Fei rer, Hutchings 

Cljar^es A. Bennett, Inc. 

^ P. 

Cyit^mporary Lamps, Hoi brook 

M(^Knfight & McKnight Co. 

Exploring Woodworking, Zimmerman 
Goodheart & Willcox 

General Woodworking , Groneman 
McGraw-Hill Book Co. 

Getting the Most out of Your . . 
- , .B and Saw ^ 

Circular Saw 

Drill Press 

Lathe 

Scroll Saw/Jointer 
Deltacraft Publications 

Practical Finishing Methods, 
Delta Publi-shing 

Industrial Arts Woodworking, 
Feirer, Chas. A. Bennett, Inc. 

Modern Carpentry, Wagner ' i 
Goodheart & Willcox 

Make Your Own Sports Gear, 
Spielman, Bruce Publishing 

Projects in Wood Furniture, 
Douglas-Roberts, McKnight & 
McKnight 

Woodworking , Wagner 
Goodheart-Willco'x 

Basic Woodworking Projects, 
M cGinnus-Rulev. McKnight & 
McKnight 
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ON m. TO 

HAND REQ. TITLE, AUTHOR, PUBLISHER ORDER SUPPLIER COST 



Woodworking Technology, 1972 
Hammond, Donnelly, Harrod, 
•Ryner, McKnlght & McKnight 

Cabinetmaking, Fei rer 
Charles A. Bennett, Inc. 

Woodturning, E. Rebhorn 1970 . 
McKnight & McKnight 

Carpentry, Wagner 
Goodheart & Willcox • 

Art of Woodturning, Klenke 
Charles A. ''Bennett, Inc. 

Woodturning Visualized, R. C. 
Cramlet, Bruce Publishing 

Woodworking for Industry, 
Feirer, Chas. A. Bennett, Inc. 

Operations of Modern Woodwork- 
ing Machines, Hyorth-Hotrop 
Bruce Publishing Co. 



BOOK COST: Add up cost, column and enter on Estimated Cost blank. 



EST. cost: 



TIME: To order and color code wood books (2 hours). 

EST. TIME 



0 



ERJC 
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WORKSHEET # 13 .2 



METALS BOOK LIST 



PURPOSE: This suggested list covers a wide variety of different books about 
metalworking. Check the columns to determine what books you will need. 

COCOR CODING: Place a piece of 1" colored spntact paper over the back of each 
book. .. 

VENDOR I.D. #: 12, 17, 25, 44, 46 ' 

BILL OF vMATERIAL: Pencil in the necessary information you need to prepare your 
book order. 



ERIC 



ON NO. 
HAND REQ. 



TITLE, AUTHOR, PUBLISHER 



TO 
ORDER 



SUPPLIER 



COST 



Exploring Metal Working, 
Walker,' Goodheart-Willcox 

General Metals, Ferrer 
McGraw-Hill, 1967 

Metal Work, Fei rer, Lindbeck 
Chas,. A. Bennett Co. 

Modern Metal Working, J. Walker 
Goodheart & Willcox 

Metal Working 2, Boyd 
Goodheart -& Willcox ' 

Practical Metal Projects 2, 
Ruley, McKnight & McKnight 

Projects 1n General Metal 
Working 2, Ruley, McKnight & 
McKnight 

Technical Metals, Johnson 
Chas. A. Bennett, Inc. 1973 

Sheet Metal . R. Smith 
McKnight & McKnight 

Modern General Shop, Borwn 
Wagner, Boyd, Gerrlsh 
Goodheart & Willcox 

M etal work-Technology & Practice, 



Ludwig, McCarthey' 

Turning Technology, Krar, 
Oswald, Delmar Publishing 

Machine Tool Technology, 



McCarthy-Smith 
McKnight & McKnight Co, 



24i 



BOOK COST: 



EST. COST 



TIME: To or.der^pd.gQlqr qode,,(].''ho.ur>. 



EST. TIME 
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WORKSHEET # 13 .3 



HOT METALS. BOOK LIST 



PROCEDURE: Check , through tfiis suggested book- list and ^see if you will need 
to order more books to begin your Hot Metals program.^ ' * \ ' ^ 

COLOR CODING: So that students can locate reference material, a small strip 
of colored contact paper is placed over the back of each boqk.. 

VENDOR LD. #: 17, 25, 46 • ^ . • 

BILL OF MATERIAL: Using a current catalog, pencil in the publisher and cost. 

TO ■ ^ ' 
TITLE, AUTHOR, PUBLISHER ORDER SUPPLIER ' COST 



ON 
blAND 



NO 
REQ 



Forging & Welding, Sm^th 
McKnight & McKntght 

Heat Treatment of Metals 
Litton Ed.,. Delmar Pub. 

Modern Welding, Bowditch 
Althouse & Tuinquist,, 
Goodheart - Willcox 

Welding Processes, Griffin- 
Roden, Delmar Pub. 

Basic Arc Welding, Griffin- 
Roden,, Delmar Pub. 

Basic Oxy-acetylene Welding, 
Griffin & Roden, Delmar Pub. 

Arc Welding, Walker 
Goodheart-Willcox 

Welding, Cutting & Heating 
Guide , Victor Cutting & 
Welding Division 



BOOKS COST 



EST. COST. 



EKLC 



TIME: To order and color code (1 hour) 
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EST. TIME 



WORKSHEET * 13.4 
PLASTICS BOOK LIST 



PURPOSE: Instead of ordering a complete set of l)Ooks, we suggest that you order 
a wide variety of different books. Check through the list and add to it if . 
necessary. - ^ 

COLOR CODING; A strip of colored contact paper is placed on the back Of each, 
book so students can find reference material. A different color of contact 
paper is used for each activity area. 

VENDOR I.D. #: 12, 25, 44, 46 . ' , 

BILL OF MATERIAL: Pencil in the cost of each book using a current catalog. 



ON NO: TO 
HAND- REQ. TITLE, AUTHOR, PUBLISHER ORDER 



.SUPPLIER 



COST 



Industrial/ Arts Plastics, 1964 
Edwards, -Chas. A. Bennett Co. 

Industrial Plastics 3, 1971 
Bpiird, Goodheart &. Will cox 

Plastics, Cope & Conway 1966 
Goodheart •& Will cox 

Plastic Projects and Techniques, 



Lappin McKniglit & McKnight Cq. 

Plastics Technology, . Swanson 
McKnight & McKnight Co, T965 

General Plastics, Cherry 
McKnight & McKnight 1967 

Modet'-n Plastics, McGraw-Hill 
Encyclopedia 1970-71 

Fiber Glass, Projects & Proce- 
dures,. Steele McKnight & 
McKnight Co. 




BOOK COST: 



TIME: To' order and color code (1 hour) 



EST. COST 



EST. TIME, 
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WORKSHEET* 13.5 



■■ CRAFT BOOK LIST , . 

PURPOSE: Since the Craft area covers a wide variety of different activities, 
just a few books have been suggested. Consider the activities you will include 
in your Craft area and add books to this list if necessary. 

COLOR CODING: From colored "contact, paper, cut 1" strips and place over the back 
of each book. p 

VENDOR I^. #: ^ 9, 12, 25,- .46, 58 

BILL OF MATERIAL: Fill in the necessary information for your crafts book order. 



HAND 


REQv 


TITLE, AUTHOR, PUBLJSHER 


TO 
ORDER 


SUPPLIER 


COST 




O 
c. 


Mr L 1 5 L 1 U rieLaiWUrK, DILf\ 

Bruce Publishing 










c 


Dabiu Uiui , L 1 1 lu uc v.* In nai 1 ocl I 

Charles A. Bennett Co. 1969 








' ) 


2 


Leathercraft (2), Groneman 
Charles^A. Bennett Co. 


> 








2 


General Leathercraft, Cherry 
M.cKnight & McKnight.Co, 

Ideas for leather Belts You 
Can Make, A. '^tohlman, Tandy 
'Leather Co. 










1 , 










1 


Leather Work, Stohlman, 
Patton, Wilson, Tandy Leather . 










-2 


Art Metals, Seiqner 
Goodheart-Wil Icox * 










1 


Essential-s of Modern Uphol- 
stery, 'Bas^, Bruce Publishing 


A 


V 




i 


1 


Handwrought 'Jewelry, Franke 
McKnigh^t & McKnigttt Co. 








BOOK 


COST: 




< 


X 



EST. COST 

TIME: To order and color pode (1 hour). 

•- ' EST. TIME 
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WORKSHEET * 13.6 
POWER MECHANICS BOOK LIST 



PURPOSE:- This. suggested book list will help you start your Power Mechanics 
activity area. You will need to add to this list as you expand the number of 
activities in your Power Mechanics area. 

COLOR CODING: A 1" strip(^qf colored contact paper is placed over the back of 
each book so that students~ean locate reference material easily.^ 

VENDOR I.D. #: 8, 25, 27 

BILL OF MATERIAL: Check appropriate columns and pencil in the necessary informa- 
tion. . ' 



ON NO. 
HAND REQ. 



TITLE.- AUTHOR. PUBLISHER 



TO 

ORDER 



SUPPLIER 



COST 



2 
1 



1 

2 
1 

2 
2 
2 



All About Small Gas Engines 
J Purvis, Goodheart-Wil Icox 

Auto Mechar^ics Fundamental 
Stockel, Goodheart-Willcox 

Automotive Encyclopedia ^■ 
Toboldt, Johnson 
Goodheart-Willcox 

Powe r Mectid f t iC5 

Atteberry, Goodheart-Willcox 

Sma 11 Gas Engines 

T. Mpe, Howard W. Sams & Co. 

Auto Body Repairing hi Repainting, 



3. Tobodbt, Goodhearc & Will cox 

Ger e ra1 Theories of Operartion 
Briggs & Stratton 

Repair Instructions II 
Briggs & Stratton 

Small. Engines ServiceManual 
Intertec Pub. Corp. 1969 



BOOK COST: 



TIME: To order and color code (1 hour) 



EST. COST 
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EST. TIME 



WORKSHEET 

° GRAPHICS BOOK LIST 



PURPOSE: This is a. suggested list to help you develop a graphics activity area. 
Check the appropriate columns to see what books you will need toorder. 

COLOR CODING: A 1" strip of colored contact paper is cut and placed over the 
back of each book. 

VENDOR l.D. #: 12, 25, 46 • " 

BILL OF MATERIALj Pencil in the necessary information. 



ON 
HAND 


• NO. 
REQ. 


TITLE, AUTHOR, PUBLSIHER 


•TO . 
ORDER 


SUPPLIER 


COST 




2 


Graphic Arts, Carl sen 
Charles A. Bennett Co. 










2 


Silk Screen- Printing, 
Eisenberg & Kafka 
.McKnight *& McKnight Co. 




A 






1 


General Printing, 
Pitkin - Cornwell 
•McKnight & McKnight "Co 1963 










1 


Practical Photography, ^ 
McCoy, 1972 

McKnight & McKnight -Co. 










2 


Graphic Arts, Kagy v 
Goodhgart - Will cox T965 









BOOK COST: 



EST. COST 

TIME: To order and color code graphic books (1 hour) 

EST. TIME 

249 



WORKSHEET * 13^3 



GENERAL INDUSTRIES BOOK LIST 



PURPOSE: Since the General Industries area cover^s a wide variety of different 
activities, just a few' books have been suggested. Consider the activities you 
win include in ycJur General Industry area and add to this list if necessary. 



COLOR CODING: From colored contact paper, cut 1" strips and place over the back 
of each book. 

VENDOR I.D. #: 12, 17, 25, 46, 57 

BILL OF MATERIAL: Check the appropriate columns and pencil in the ne^cessary 
information. ^ • , » 



ON NO. 
'HAND REQ. 



TITLE, AUTHOR, PUBLISHER 



TO 
ORDER 



SUPPLIER^ 



COST 



Modern Carpentry, Wagner 
Goodheart & Will cox 

Woodworking for Industry, Feirer, 
Charles A. Bennett, Inc. 

House Wiring SimpT^ified, Mix, 
Goodheart & Will cox 

Home and Building Maintenance, 
Woodin, Hayes-McKnight & McKnight 

Walks, Walls's Patio Floors, 
Sunset Lane Books 

Bricklaying 1 , Delmar.. 

Bricklaying 11 , Delmar 

Concrete Technology, DeJ(6nar 



BOOK COST: 



ERIC 



TIME: To order and color code (1 hour). 



250 



EST. COST. 



EST. TIME 



WORKSHEET * 13. 9 
ELECTRICITY/ELECTRONICS BOOK LIST 



PURPOSE: So that you will know about some of the books useful in this activity 
area, we are furnishing this suggested book list. 

COLOR CODING: Cut a V strip of colored contact paper and place over the back 
of each book. 



VENDOR I.D. #: 9, 25, 27, 46, 53 ^ , . 

BILL OF MATERIAL: Refer to the publishers' catalogs and pencil in the supplier 
and cost in the spaces provided. 



ON 


NO. 




^ TO 




HAND 


REQ. 


' TITLb, AUTHOR, PUBLISHER 


ORDER 


SUPPLIER 


COST 




1 


All About Home Wiring, F. Mix 




\ 








Goodheart & wi Icox 










"1 


Home Mechanics, Schaefer, Smith 












Bruce Publishers 




• 






2 


Electronics 4, Gerrish 












booanearr ot wi i icox 










1 


How to Repair Small Appliances, 












J. Darr, Howard W. Sams, Inc. 










1 


Projects in Electricity 












Collings, McKnight & McKnight 










1 


H6use Wiring Simplified, F. Mix 












Goodheart-Wi 1 Icox 










1 


Simplified Electrical Wiring 












Sears. Roebuck & Co. 










. 2 


Exploratory Electri.city 












Arnold, Shank 












McKnight & McKnight 










1 


Exploring Electronics 












Gerrish, Goodheart-Wi 1 Icox 









BOOK COST: 



EST. COST 

TIME: To order and color code (1 hour). 

EST. TIME 

\ * 
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WORKSHEET # 13.10 
DRAFTING BOOK LIST 



PURPOSE: To give you an idea of the type and amount of books to start a 
drafting area, this suggested list is furnished. 



COLOR CODING: Cut a strip of 1" colored contact paper and place over the 
back of each book. 



VENDOR I.D. #: 12, 17, 25, 46- 



BILL OF MATERIAL: Pencil in the necessary information to prepare for ordering 
the books you will require. 



ON 



NO. 



UAMn 

HAIiU 


D cn 




1 




1 












. ^ 1 


•» 






a 


.•* 




i .' 


- 1 






^ 1 





TITLE, AUTHOR, PUBLISHER 



TO 
ORDER • 



: SUPPLIER 



COST 



Drawing & Planning for Industrial 
Arts , Feirer Chas. A. Benhe"tt Inc. 
1963 . 

, The World o1\ Drafting, -Ross "~ J" 
McKnight 8rl^CKnj.ght Co,. 1^71 -t 



Exploring^fflraft^inqa Walker. 
Goodheart &,Wincjqx., 1972 r 

General Archl^ctural Drawing, 
Wyatt, ^ajf* A. Bennett ,' Inc; -r^ 

' Dh &ftina^ Brown, Good.he^j|t 
Will cox > 

Dre^f t i hg., . jfaidustrl Arts , \^ 
Wa1 ker-ne(fet \Gpodhearr & 



Draf t1 ng.-Teo^'nol ogy , Hqrton,^ 



B00K-eOST4^^^ 



Rot^aus , Delmar, P.ubl i sfti ng 

"if". 



1 " 



^ - 




■ A. 




EST. COST 



To order alid ;.gol or "code 'drjif^l'jfb books (1 h^jjr) . 



ERIC ^ -a 



EST. TIME 



1 * 



WORKSHEET * 



.13.11 



BOOK STORAGE 



PURPOSE: So that students can' easily locate and replace reference material, it 
is suggested that book racks be constructed and located in the planning areas or 
in each of the activity areas. 



COLOR CEDING: If you place the books in the activity areas, color code by paint- 
ing the book storage rack the activity area color. If they are placed in the 
planning area, apply a wood' stain finish. 

VENDOR I.D. #: 36, 37 

BILL OF MATERIAL: Design a book storage rack for each activity. Use the space 
below to figure material cost. 



MATERIAL COST:' 




Number of Racks 



@ Cost 



EST. C6st 



TIME: To design, construct, finish and color code (2 holders per hour). 



Number of Racks 



per hour 



EST. TIME 



WORKSHEET 14 



ODDS & ENDS 



PURPOSE: The fact that the worksheets in this category are labeled "Odds and 
Ends'* •means that they, do not fit logically in any of the other categories. It 
does not mean,' however, that they are less Important. 

Worksheet 14.1 is for estimating time for miscellaneous activities. Worksheet 
14.2 contains information about a career exploration workshop conducted by 
Oregon State University each summer for instructors. 



o 



WORKSHEET #j4J 
ESTIMATE TIME FOR MISCELLANEOUS ACTIVITIES 



PURPOSE: There are many loose ends to be brought together before you can complete 
the planning of your new facility for Career Exploration in the Industrial Arts. 
Among those miscellaneous items could be: 

. ' Ordering supplies 

• Completing the finish area ^ 
' Developing additional self-instructional materials 

• Remodeling, color-coding and otherwise completing 
one or more activity areas that, for some reason or 
other, had not been completed along with the other 
arears 

Planning the student orientation sessions 
i! \ Organizing the team-teaching by-laws and procedures 

' Making another visit to a pilot program 

• Developing, additional reference material 



ESTIMATED TIME: To allow yourself time to accomplish these yet-to-be determined 
miscellaneous activities, total the estimated times entered on Worksheet 15 and 
figure a percentage, based upon your own estimate,^ of this total time for complet- 
ing these miscellaneous activities. (Experience in the pilot projects suggests 
that this might be about 5%.) 

TOTAL ESTIMATED TIME: 



From Worksheet 15 X_ _% = EST. TIME 

/ 

Enter Miscellaneous Time on Worksheet 15. 



WORKSHEiT# 14.2 



CAREER EXPLORATION WORKSHOP 



PURPOSE; So that you can gain some added information- and understand your "new 
teaching role, a workshop is scheduled to be taught each summer at Oregon State 
University. This graduate-level workshop is conducted under actual class condi- 
tions in a Career Exploration shop. Information and material developed by you 
in the workshop can be used in your own facility.. For information about credits, 
cost, time, location and dates of class, contact: 



OREGON STATE UNIVERSITY 
INDUSTRIAL EDUCATION DEPARTMENT 
CORVALLIS, OREGON 97331 



WORKSHOP COST: 



Cost of Graduate Class 



Travel Expenses 



Meals & Lodging 



EST. COST 




WORKSHEET '•^ 15 



COST SUMMARY SHEET 



PURPOSE: Post in the appropriate column the estimated cost and time computed on each 
of the previous worksheets which you used to figure cost and time of any kind. Total- 
ing of each column can give you estimated costs of each of the ni|Jor activities in- 
volved in planning and establishing your facility. 



FACILITY REMODELING': 

Worksheet # 4 

4.1 Walls 

4.-2 Electrical 

4.3 Sheet Metal 

4.4 Plumbing 

4.5 Heating 

4.6 Floors 

4.7 Ceiling 

4.8 Equipment 
'4-. 9 General 



Est. Cost Est. Time. 



CASEWORK ORDER: 
Worksheet # 5 



COST TIME(HOURS) 



Est. Cost Est. Time 



CASEWORK CONSTRUCTION: 



Worksheet # 6 

6.1 8' Cabinet 

6.2 4' Cabinet w/ 
doors 

6.3 4' Cabinet w/ 
si iding door 

6.4 Corner Cab. 

6.5 Sm. Engine 
Storage 



r-EQUIPMENT ORDER: 

Worksheet # 7 

7.1 Woods 

7.2 Metals 

7.3 Hot Metals 

7.4 Plastics 

7.5 Crafts 

7.6 Power 

7.7 Graphics 

7.8 Gen. Industries 

7.9 Elect/Electron. 



Est. Cost Est. Time 



COST TIME(HOURS) 



Est. Cost Est. Time 



HAND TOOL ORDER: 

Worksheet # 8 

8.1 Woods 

8.2 Metals 

8.3 Hot Metals" 

8.4 Plastics 
.8.5 Crafts ■ 

8.6 Power Mechanics 

8.7 Graphics 

8.8 Gen. Industries 

8.9 Elect/Electron. 

8.10 Drafting 



Est. Cost Est. Time 



COLOR CODING 



"COST TIME(HOURS) Worksheet.! 9 



COST TIME(HOURS) 
Est. Cost Est. Time 



ERIC 



MEDIA BOARDS: 
Worksheet # 10 
10.1 Media Boards 

(Tool Panel) 
, Holder 
lQi2 Media Boards 

(Tool Panel) 

10.3 Hand Tool 
Color Coding 

10.4 Hand Tool Outline 
V (Silhouettes) 

W.5 Mounting & layout 

of hand tool s 
-:^0.6 Hand Tool I.D. 

10.7 Small Tool Dab. . 

10.8 Portable Tool 
Holder 



COST . TIME(HOURS) 



E?t. Cost Est. Time 



COST TIME(HOURS) 



COST TIME(HOURS) 
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STUDENT MANAGEMENT SYSTEM; 



BOOK ORDER & STORAGE 



1.2 
1.3 



1.4 



Worksheet # 11 
1.1 Student 
Notebooks 
Attendance 
Record 

Student Per- 
formance Rec, 
Equip. Op. 
Check List 
Plan Sheet 
Material Cost 
Record ^ 
Student Eval . 
Sheets 

Parent Permit 
Slip 

Student Orien- 
tation Sheets . 

10 Notebook Rack . 

11 Plug-In Box 



Est. Cost Est. Time 



1.7 



1.8 



1.9 



COST TIME(HOURS) 



SELF-INSTRUCTIONAL SYSTEM: 



Worksheet # 12 

12.1 Basic 10 Sel . 

12.2 Building Basic 
10 Projects 

12.3 Mounting Basic 
Sheets 

12.4 Basic 10 Holder 

12.5 Basic 10 
Project Holder 

12.6 Area Signs 

12.7 Price Lists 

12.8 Equip. .Op. 
Notebooks 

12.9 Equip. Op. 
Sheets 

12.10 Equip. Op. 
Notebook Stor. 

12.11 Equip. Color 
Coding 

12.12 Equip. I.D. 

12.13 Single Concept 
Film Loop List 

12.14 Film Loop Rack 

12.15 Film Strip List 

12.16 Film StripRack 

12.17 A.V. Equipment 



Est. Cost Est. Time 



Worksheet # 13 

13.1 Woods 

13.2 Cold [Petals 

13.3 Hot Metals 

13.4 Plastics 

13.5 Crafts 

13.6 Power Mechanics 

13.7 Graphics 

13.8 Gen. Industries 

13.9 Elect/Electron. 

13.10 Drafting 

13.11 Book Storage 



Est. Cost Est. Time 



ODDS & ENDS 

Worksheet # 14 

14.1 Misc. Items 

14.2 Career Explora- 
tion Workshop 



COST TIME(HOURS). 



Est. Cost Est. Time 



CO'ST TIME (HOURS) 



ITEM 


WORKSHEET 


Remodel i ng 


4 


Casework 


5 1 


Casework Construction 6 5 


Equipment Order 


7 


Hand Tool Order 


8 


£olor Codiny 


9 


Medic Board" 


10 


Student Management 


. 11 


Self-.nstructional 


• 12 


Book Order 


13 


Odds & Ends 


14 




Material Total 
Cost Hours 



Total Hours :^ X Hr. Wage. 



Labor Cost 



Material Cost + Labor Cost = Program Cost 



COST TIME(HOURS) 



EKLC 
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Worksheet * i s 

^ DEVELOP A TIME LINE 



PURPOSE: This worksheet charts a hypothetical planning sequence that begins in 
October and ends the following August. The chart is on the reverse of this 
sheet. The activities to be accomplished are represented by the worksheets 
of this guide.. The numbers appearing on the time line are^ those of the work- 
sheets. ' ^ ^ 

Worksheet 16.1 is a form that you may use to se-t up your own time line. Begin 
by inserting the months during which you anticipate accomplishing the.planning 
and installation of your facility. Then entJer the worksheets, by number, that 
need to be coijipletfed.^ Use Worksheet 16 for suggestions as to the sequence in 
which the worksheets are to be completed and the time to be alloted for completing 
them. 
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i 



OCT. 



DEC. 



FEB. m. APR. MAY^ i JU[Y AUG. 



ORDtR EQUIPHci. , TOOLS, 
CASEyORK 



ORDER MATERIAL 



ORDER NOTEBOOKS & PAPER 



SELECT BASIC lO'S 



PREVIEW AND ORDER A.V. 
MATERIAL 



BOOK ORDER ' 

1 

COLOR CODING ORDER 



REMODELING 



CASEWORK CONSTRUCTION ^ 
IN5TA[L MEDIA BOARDS 



MANAGEMENT SYSTEM 



SELF-INSTRUCTIONAL SYSTEM^ 



SUNNER'WORKSHOPi&MISC. 



111-4.9, 



»■ 

V 



ERIC 



6.1-6.5, 10-10.8 



15, 8.8J0, hl^ 



11.10, 1 



:.l l. 12.2-12.7, 12 



111.1-11.9. 12<8, 12.9 



112.1 



112.13, 12.15, 12.17 



I13.1-1-3.10- 



,19, 



10, 12.12, T2.14, 



12;11 



12.16,13.ir 



.1-4.9 



16.1-6.5 



Ill.Ml.ll 




OCT. 



DEC. JAN. >FEB. MAR. APR, 



ORDER EQUIPMENT. TOOLS, 
CASEWORK 



ORDER MATERIAL 



ORDER NOTEBOOKS & PAPER 



SELECT BASIC lO'S 



PREVIEW AND ORDER A.l 
MATERIAL ^ 



BOOK ORDER 
COLOR CODING ORDER 
REMODELING 

CASEWORK CONSTRUCTION 
INSTALL MEDIA BOARDS 
MANAGEMENT SYSTEM 
SELF INSTRUCTIONAL SYSTEM 



SI'""^2>"'1RKSH0P,SMISC. 
ERIC 



^E . JULY • AUG. 



r 



H 

M 


i 


2 


0 


m 




r 






w 


Z 


Z 


m 


m 




m 




H 












(Student Managed Learning) 
Goals for Career ExplorTation 



Students Wjll i 
Goal No. 



1 

2 



Manage their own shop activities. 

Select an instructional device and/ 
or develop his own procedure for 
each project. 

Record activities and evaluate their 
OWN performance for projects. 

Work in at least 75% of available 
AREAS (I.E.. Metals. Woods, Plastics, 
etc.) during the course of the year.* 

Recognize the necessity of planning 
their activities. 

Demonstrate a positive attitude 



TOWARD PLANNI 



IN'STRUCTOR . 

\ 




ACTIVITIES. 



Demonstrate POSITIVE attitudes 

TOWARD SEii^- INSTRUCT I Oli 



Demonst 



ESS DEPENDENCE ON THE 



* Implementation. ofVAlbany Career Exploration/ 
Industrial Arts (SVuDENT Managed Learning) 
Program need not ,bb -confined to the technical 
content ^a-peas listtd herein. technical con- 
tent areas should ^e selected to fit the 
student and fac i l la y needs of the implement- 



ING SCHOOL 



V 



\ 



ERIC 
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i. .l&JVEJM APPROPRI/^TE F^O'RMS., ReXoRD, g>A I L Y ■. A't./^NBANqE f Z'' ■■'#'.C 

;1.2 . V,EN^^ APPRpPRIATTE FORWS , COWPU^E 1^0^ R^CCMRD .MA - . ' 



1.3 GIVE-N APPROPRIATE GUTOELlJ^^X EVACUATE S A F E t ^V:rf^'jE T I 

. "and :CleanlineS^ PEf^FdRr|ANri . - . . : 

2.1 ' GIN^EN APPf?OPRI.ATE<. I NST^UCJ JJDN AL p^ENM CEsV V^EOT. f^^^^^ WHltH 

BEST ENABLE MASTERY OF SELECTED' SKILLS/AND kkoWUEDGES. 

2.2 LIST THE STEPS NECESSARY FOR C OMPL E T IN& A, SE'lEIcTE.d' PROC E SS . 

2.3 Given appropriate tools ai^C) equipment , demonstrate their 

SAFE USE*. \ 

2.4 Given appropriate tools and equipment, demonstrate their 
proper use . ' 

i 

2.5 develop a project plan containing a listing of procedures. " 
2.6' compl^e a selected project according, to plan. 

3.1 Given a Student Performance Form, record activities completed?'^ 

3.2 Given evaluative criteria , complete a self-evaluation of 
selected projects. 



4.1 Given a sufficient number of areas, perform selected acting 

ties' in at least 75% OF THE, AREAS DURING THE COURSE OF 'THE 
YEAR. ^ 

4.2 Perform . BASIC metalworking operations. 

4.2.1 Demonstrate understanding of and the ability to 
complete hot met al work ing operations. 

\ 4.2.1.1 Demonstrate the correct procedures when 
working with: 

^Arc Welding 

BRAZ I>JG 

Gutting » 
Gas Welding 
Soldering 
■ Spox Weldi.ng 
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4.2.1.2 



Demonstrate proper foundry procedures for: 



Pouring 

Pattern Making 
Molding 
Core Making 
Styrofoam Casting 
Investment Casting 

4.2.1.3 Demonstrate proper procedures when working 

WITH I ' 

Foundry Furnace 
Forge i 
' Soldering Furnace 

Demonstrate understanding of and' The ability to perform 
cold metalworking processes. . o . 

4.2.1.1 Demonstrate correct procedures when performing 
basic sheet metal processes; 



Forming 
Bending 

Cutting . • 

Etching ^ 

Pattern Layout 

riveting 

Peening 

Rolling 

Seaming 

Soldering 

Spinning 

«*' 

4.2.2.2 Demonstrate the correct procedures when 
performing the processes of: 

Cold Bending ' 

CUTJING 

Drilling ^ - ' • 

. Filing 

Hot Bending 
' Riveting 

Tap and Die Threading 

Twisting 

4.2.2.3 Demonstrate cor^^ect^procedures when operat- 
ing cold metal stationary EQUIPMENT: % 

Bender 
Drill Press 
Form ING Roller 
Grinder 
Metal Lathe 
Pan Brake 
Power Hack Saw 
Shear 

WIRE Wheel 
Sander/Grinder 

A-3 
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4.2.2.4 Given appropriate instruction" and resources, 
finish projects using appropriate procedures. 

4.3 Demonstrate understanding of and ability to, perform basic 
operations and processes common to the graphic communications 

FIELD. ^ , ' 

■' 4:3. 1. DEMONSTRATE PROPER USE AND CARE OF BAS'lC TOOLS, 
INSTRUMENTS AND EQUIPMENT. 

- V 

4.3.2 Select an idea and design a trademark, family crest, 
etc.torepresentit. 

4.3.3 Analyze proof sheets of photos and crop to improve 

QUALITY. . ' ^ 

4.3.4 Develop designs and paste-ups. 

4.3.5 Illustrate proper use of dimensions and tolerancing. 

4.3.6 Communicate an idea by mak.ing a thumbnail, rough and 
finished sketches. 

4.3.7 Using symbols, prepare a working drawing which con- 
forms TO ACCEPTED^ DRAWING STANDARDS. 

4.3.8 Demonstrate understanding of design, methodology by 
applying b^sic principles to the solution of selected 
problems. 

4.3.9 Demonstrate compe/ence in photography by prop^erly 
complet ing selected assignments. 

4 . 3 . 1 deselect and use a reproduction system that best meets 
the requirements of a given job. 

Assemble visual materials, using at least twO) different 
reproduction methods. 

Operate at least two different pieces of reproduction 

EQUIPMENT IN A SAFE AND' PROPER MANNER. 

Operate a press in a safe and proper manner. 

Apply sketching and mechanical aids to render technical 
illustrations. 

Sketch and identify isometric, oblique, orthographic 
and geometric constructions. 

demonstrate knowledge of the principles of orthographic 
projection, sketching, sectioning, and working drawings. 

4.4 Demonstrate understanding of and perform basic operations and 
procedures common to the field of industrial mechanics. 
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4.3.11 

4.3.12 

4.3. 13 
4.3.14 

4.3. 15 

4 . J. 1 6 



4.4.1 demonstrate the proper care and use of basic hand 
and power tools. 

4.4.2 Identify each of the three types of levers. 

4.4.3 Demonstrate how each of the three levers is useo to 
gain mechanical advantage. 

4.4.4 Identify the wheel, axle, pulley, inclined plane, 
screw, and the wedge as found in simple machines. 

4.4.5 Demonstrate how mechanical advantage is gained in 
each type of simple machine. 

4.4.6 Demonstrate an understanding of and the ability to 
apply these 'simple machines to the more complex 
machines of today. 



4.4.7 Demonstrate the ability to perform basic service 
operations on both two- and four-stroke engines. 

4.4.8 Demonstrate the ability to increase speed and decrease 
torque (or decrease speed and increase torque) by 
either changing the size of pulleys or chain sprockets, 

4.4.9 Given four basic' type^ of gears, identify the spur, 
helical, worm, and bevel. . - 

4.4.10 Demonstrate the ability to increase speed and decrease 
power or decrease speed and i ncre a se p ow er by changing 
the sizes of the gears on an input or output shaft. 

4.4.11 Recognize the basic components of mechanical systems 
;. as they relate to this course. 

4.4.12 Demonstrate the ability to connect basic components 
into a mechanical system. 

4.4.13 Recognize the basic components of^the hydraulic system. 

\ '■ 4.4.14 Demonstrate the ability, to connect basic components 

into a hydraulic system . 




( 



coM5J:l^fEmsoF' A fluid power 'system , 

4.4.16 Connect ^a^k/ c&I^onents into a given fluid power 

SYSTEM. 

4.4.17 Connect basic compone?w:s into a fluid-mechanical 
system that will a u t 0 m a t^^:sux y control the motion 
IN A system; 

4.4.18 Assemble an'Electric motor driven system that can be 
' shifted in and out of operation through the use of 

fluid controls. 

4.4.19 Demonstrate the ability to perform basic maintenance 
procedures on selected mach i nes . 
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Demonstrate the ability to perform basic operations common 
to the wood/forest products industry., . 

4.5.1 Demonstrate the ability to perform basic hand wood- 
working PROCEDURES IN A SAFE AND PROPER MANNER. 

.4.5.1.1 Demonstrate correct hand sanding procedures. 
4.5.1.2 Demonstrate proper use of hand scraping tools. 
4.5.1.3. Demonstrate proper use of wood files. 

4.5.1.4 Demonstrate correct hand plaInJe procedures 
when surfacing woods . 

4.5.1.5 Cut wood to specifications using hand saws. 
4.5.1.^ Shape and remove material to specification 

USING carving TOOLS . 

4.5.1.7 Drill holes to specification using^hand 

DRILLS. 

4.5.1.8 Join materials together usin^g pro^'er joints' 
and pi90cesses. 

4.5.2 Demonstrate the ability to perform basic machine wood- 
working PROCEDURES IN A SAFE AND PROPER ^MANNER. 

\ 

4.5.2.1 Cut MATERIAL TO SPECIFIED SIZE USING THE 
BAND SAW. 

4.5.2.2 Demonstrate ability to drill holes to speci- 
fication USING A POWER DRILL. 

4.5.2.3 Demonstrate ability to drill holes to size 
using a drill press. 

0 

4.5.2.4' Cut MATERIAL TO DIMENSION USING THE TABLE, 

circular, radial arm, scroll, and saber saws. 
'4.5.2.5 Demonstrate the ability to operate the joiI^'ter. 

4.5.2.6 Turn material to tolerences usin<S the wood 

LATHE. ^ ^ 

'i 

4.5.2.7 Demonstrate the ability to remove material 

using THE BELT, DISC, AND VIBRAfxNG SANDER. 

4.5.2.8 Demonstrate the ability to remove material 
using 'the untplane. 

4.5.2.9 Remove material using the sander/grinder . 

4.5.2.10 Apply appropriate finishes to" selected projects 



Demonstrate the ability to perform basic operations and 
procedures common to the field of electric i ty/electron ics* 

4. 6*! Demonstrate understanding of the basic fundamentals 
of electricity, 

^•6*i*i Demonstrate correct safety procedures. 
4* 6* 1.2 Distinguish between various wire .gauges, 

4.6.1.3 Identify common electrical components, 

4. 6.1.4 Compute resistance given current and voltage, 

4.6.1.5 Compute current, given resistancfand voltage , 

4.6.1.6 Compute voltage, given resistance and current 

4.6.1.7 Define voltage, current, and resistance and 
state their relationships, 

4.6.1.8 Describe the difference between an AC and 

DC VOLTAGE AND STATE A SOURCE FOR EACH, 

4.6.1.9 Solve ^/OR voltage drops around a closed 
circui't with a given source voltage, 

4.6.1.10 Solve for power consumed in a series circ-uit. 
4.6.i,ir Identify and describe basic electric^al 

SYMBOLS. 

4.6.2 Demonstrate the ability to apply basic electrical 
fundamentals to practical problems, 

4.6.2.1 Demonstrate the ability to use basic elec- 
trical HAND TOOLS IN A SAFE AND EFFECTIVE 
MANNER . 

4.6.2.2 Given electrical components , . solder them in 
an acceptable manner using a soldering gun. 

4.6.2.3 Given electrical schematics, construct basic 
circuits as directed. 

4.6.2.4 Connect a VTVM and/or VOM into a circuit and 
record the measurements . 

4.6.2.5 Given a power supply, apply varying outputs 

TO SELECTED LABORATORY PROBLGI^IS , 

4.6.2.6 Given different transistors, determine the 
types with an ohm metier. 

4.6.2.7 Given a schematic, assemble, a forward biased 
transistor circuit. 
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4.6.2.8 Given appropriate components, rectify an 
AC Voltage: 

4.6.2.9' Given appropriate components, remove ripple 
- from a rectified ac voltage.. 

Demonstrate the ability to perform basic plastics forming, 
assembly, and finishing operations. 

4.7.1 Demonstrate the ability to perform basic plastic 
processes. 

4.7.1.1 Perform injection molding operations. 

4.7.1.2 Perform blow molding operations. 

4.7.1.3 'perform expandable'polystyrene- operations. 

4.7.1.4 Perform compression molding operations. 

4.7.1.5 Perform vacuum forming operations. 

4.7.1.6 Perform plastisol molding operatio^js. 

4.7.1.7 Perform powder molding operations. 

4.7.1.8 Perform foam 'Folding operations.' 

4 . 7 . 1 Demonstrate proper plastics ca^stin^ proce- 
dures . ^ / ' , 

4.7.1.10 Perform plastics cementing operations.^ 

4 . 7 . 1 . 1 1 *WELD PLAST.^IC MATERIALS TOGETHER USING . 
PROPER OPEfiATIONS. 

4.7.1.12 Cut and machine plastics materials to speci- 
fications.- 

4.7.1.13 Demonstrate understanding of the metal coat- 
ing PROCESS. k 

^. 4.7.1.14 Decorate plastics through the hot stamping 

PROCESS. 

4.7.1.15 Decorate plastics through the screen printing 

PROCESS. 

4.7.1.16 Perform .ENGRAVi NG operationTs on plastic 
materials. 

4.7;i.i7 Polish plastics materials to specifications. 

4.7.1.18 LAMINAT^ FIBERGLASS TO SPECIFICATIONS. 

4.7.1.19 La/UP LAMINATED FIBERGLASS TO SPECIFICATIONS. 
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4.7.. 2, Demonstrate the ability to operate plastics equipment. 

4.7.2.1 Operate a heat gun safely and properly, 

4.7.2.2 Operate a chopper safely and efficiently. 

4.7.2.3 Operate a gel coat spray gun. ^ * 

4.8 Demonstrate the ability to perform basic craft operations. 

4.8.1 Demonstrate the ability to correctly perform basic 

processes when working WITH: 

Leather stamping 
Leather Tooling 
Copper enameling. 
* Foil tooling 
e Wood carving 

• ' ^ ' DYING 

Rock cutting 
' " Rock polishing 
rock grind inq-^-" 
Fly tying 

Marquetry * . , 

Decopague 

4.9 Demonstrate . AN understanding of and the ability to apply 
basic general industrial practices and procedTjres. 

4.9.1. Given appropriate resources, cast materials to 
specifications. 

4.9.2 Given tools and mat^^rials, cut and place tile as 
' specif i ed. ' . 

4.9.3 Given plans, cut rafters to, specifications, 

4.9.4 Given blueprints, frame a wall to* specifications, 

4.9.5 Given a problem, lay brick and stone to, specifications. 

4.9.6 Given instructions, mix concrete to specifications, ^ 

4.9.7 Given instructions, mix mortar as directed. 

, 4,9,8 ^iven a problem, perform ba s i c plumbing operations 
^s directed, ' * 

4.9.9 Given instructto"ns, apply roofing materials as 
directed, j ^ 

if 

4.9.10 Given plans, cut and set glass a.s directed, 

4.9.11 Given plans, apply drywall in the prescribed manner. 

4.9.12 Given a set of houseplans, assemble a model to "scale. 
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4.9.13 



Given a problem, engage in a mass production effort. 



J 




4.9.14 



Gl yEN BLUEPRINTS , 
CONSTRUCT ION . 



CONSTRUCT A HALF-SCALE CORNER 



4.9.15 Given bluepf^nts, construct a full-scale corner 
constructions 

4.9.16 Given blueprints, construct a structure to specif«ca- 

TIONS . " ' 



1 Given APPROPRIATE guidelines, develop a plan^for their 
activities. 

1 Given an'"attitude toward planning instrument", Exhibit a 
significant increase in positive attitude toward planning 
activities. 



1 Given an "attitude toward self-instruction instrument", 

exhibit a significantly more positive attitude toward self- 
instruction. 

1 gl ven^ an " instructor' dependence assessment instrument", 

exhibit a significant decrease in dependence on the instructor. 
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THE BAS 



INCLUOEO IN This Appendix to the Guide are 

eOLUECTIONS OF PLAN SHEETS FOR BASIC 10*S 
IN EACH OF THE ACT! V I TY AREAS • TfiE BASIC 
I'O'S ARE OISCUSSEO ON PAGE ^ OF THE GuTOE, 
ANO SUGGESTIONS FOR BUILDING AND . 0 I SPLA Y I NG 

Basic lo's are. i^^resent in Worksheet Series. 
12. To complete the Basic lo plan sheets^, • 

F^LL IN THE REFERENCE ' SECT ION WITH THE MEOIA 



,FROM YOUR f^ACILITY. XEROX THE BASIC 10 
SHEETS FROM THIS 9€CTI0r^ ON A bl^FEf^ENT 
COLOREO PAPER FOR: EACH ACT I V I TY .ARE A AS 
FOLLOWS: 



Pages 



Area 



Paper Color 



B-2 - B^16 

B-.17 - B-2 8 

P-l!9:.-:- B-40 
B-4 1 B-52 

^;Bf 53^ - B-66 

^^67 ?- B-83 

B^-s^ - B-95 ^ 

6-96 - B-il4 

B-1 16- B-126 



wooos 

Colo Metal^ 
HOT Metals^ 
Plastics . 
Crafts 
Power 
Gra^phics . 
General Ino . 

EL-eCTRICITY/ 

Electronics 



Yellow 

.Blue 

Reo 

Pink 

Purple 

Orange 

Green 

Gray. 

White 
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T I T LB • £IGHT ORGAN CABINET 



■ SKETCH: 





4 PC^^^W^ " X 6" X 12" 



1 PC . 1/8 " X 11 1/4 " X 
11 1/4 " ACRlLfC ■ 

1 PC. 1/a" X i^i/A" X 



11 l/<'' 'SmP. flARp BOARD 



TOOLS & EQUIPMENT,: Tari f .q^A-w - HpTi f J?.SS|P - Rui F.' CnMB IN AT I ON ^SQUa're . ORBITA L 
Sander ■ ^' 



PROCEDURE?-: 



REFEl^E.MCES: 



1. Cut 4.,PIECES^Clf/-j^^^)E 'w^^^^ degree mitre, on 

' EACji^jEND. ' . These- p jEcb's^^ ARE. the cabinet sides. 



2. 



Make a r^^bbej cuf/;i^P''^ 3/8" wide. 

T-^E INSiaE EDGB.S ; OF : aLL FOUR SIDES. 











L 











4 . 



GuUE.J#^ND' CLAMfJ '"all' four MITRE jp-INTS TOGETHER.. 

-After glue is dry, remove- clamps' and sand cabinet 

SMOOTH. • ' / ' . ' ^ 

•'5. , Cut a 45 DEGREE, MITRE ON THE ENI^ OF' EACH PIECE' OF 
^ ' MAHOGANY. -THESE PIECES WILL FOF^M A F^AME TO HOLD 
THE ACRYLIC PANEL IN- PLACE,* 

6. APPL5Y STAIN FINISH TO/ WOOD PARTS. • . ^ 

.7. vlr^STALL ACRYLIC PANEL IN FRONT RABBET. SECURE IN 
/\PLACE^ BY FASTEKIING' SMAL'ti\ FR^AME 'to SIDES WITH* 
V^-:: BRADS . " ^ . ,5 

^ 8\ Install HARD board in back of -cabinet temporarily. 
This board .will ^hold the lights and electronic 

COMPONENTS . WHEN 'next PHASE OF* PROJECT IS COflPLETED 



EKLC 
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TITlFt PI A.qJTC AND . WOODyCH ESS/CHE'CK^R SET; 



SKETCRt 



COST:. 




.MATERIAL: 

;^<SRYLic Plastic, i/8^\ x 

Vll"' X 12" 

HARDWOOD, 4 PIECES * 
X 2 " X 1 2 



TOOLS & EQUIPMENT: Tari e Saw, Utility Knife. FrAming Square 



PROCEDURES: 



fROM iz** X >2'' ACRYLIC PL A S^I C , C U T J □ 

10 1/2 X 10 1/2" SQUARE." ' jj^^ 

IF PLASTIC HAs'^PAPER ALREADY ON IT, DO NOT REMOVE. 
'AND-PRDCEED TO STEP #5. IF PLASTIC DOES NOT HAVfe 
PAPER ON IT, CUT-OUT SOME BUTCHER PAPER ' A' LI TTLE ^ 
LARGER fH^N PLASTIC AND APPLY RUBBER TO ^0,TH ONE'- 
SIDE OF PAPER A,ND ONE SIDE OF, PLASTIC. - - 

WH€N CEMENT IS"DRY» PRESS THBu^WO PifecES TOGETHER. 



REFERENCES; 



3 . 
^4 . 

5 . 

6 . 

7 . 

" 8^ 
f 

9 . 

1 1,. 

1 2 . 
13 . 



Trim T^ft Exdks^ paper- 
Mark off a 1/4" border. ^■ 




niVIDE .THE REMAI^iJTNG AREA- INTO 1 l/4**^ SQUARfeSV 

^GUT. THE. BACKING PAPE^^^Sn THE LlNE§. WITH UTILITY 
kNIFE AND STEEL SQi^M^k' . ANO> THEN PEEL OFF ALTER- 
NAT IKG ^ SQUARES.. 

R>AINT .PLASTIC^WHE^E^^^ PEELEC^ OFF WJTH BLACK 

or red spray and let 'dry. ^' - 
Remove .t^e remaininTg backing paper. 
Process wood^^to give dimens^ions. 
•Cut GloovE, i/4** deep lengthwise on inside 

VdF HARDWOQD 1 /4 ''[FROM TOP^ 



TPE THE ENDS OF HARDWOOD P I ECES AT ^5. 
Fit HARDWOOD TOGETHER WITH ACRYLIC FJ^tId INTO 

GROOVE. (Painted side down.) 
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-^PLASTIC AND WOOD CHESS/CHECKER BOARD (CON't 



14. Glue hardwood together (white glue) with acrylic 
fitted into the groove (painted side down)-. 

15.. Hardwood may be oiled ai this point. ;'. 
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TITLE; LAMINATED CANDLE HO LDER . 



COST:. 



SKETCH: 





MATERIAL: 

14,^/28" Thick Veneer 3'** x 
r KosY Creation Candle Cop 
2 PCS. Garnet Paper 
White 'glue- • ; ^ , 

1 3/4 " long ' 6 - 32 . ' 

Machine . ScpEW-- & Nut 

, , ... ■ * * ■' ■ . 4h 



1^- 



^ TOOLS & EQUIPflE.NT: LAMINATING Jig'^Form, Metal Templates , Saran's WraW^'jC qr . / 

S IMILAR PLASTIC ) , BANDSAW, GLUE ClAMPS , DRILL PRESS , ' 1 /8 " DR I LL B Itt Dl Sft 

Sander., Screwdriver 



PROCEDURES: 



1. OBTAIN 7. PIECES OF VENEER (SI^E STATED) 



2 . 
4-, 



Smea;;? 



GLUE ON ALL BUT OUTER FACES, 



Protect outer faces with saraN wrap, 
:e' in jig form for gluing/ 



jr-^T- ^* ;5.^ " Clamp -TIGHTLY .WITH; GLUE clai^ps. Caution: Make 

J^^";^..' sure .VENEE^RS slip HVENL^ FROM CENTER OF CURVE . 

' ' 6v vL^T- AIR DRY IN CLAMPED* FORM j^OR ^'S HOURS. 



'^•^(C/" RfeiyiO'VE, FROM tLAMPED FORM, 



\^8.. 'Smooth ONE €dge of veneer lami'natioN \a-gainst "disc 

^ c^/C-^ .SANDER . ^ . *■ ' 

:^D :;Et)GE' PARALLEL. ON BANDSAW 2 l/'2" WIDE. 



1 1 



.1^2 . 



;BD-t" 



1-^9 WITH REMA IN ING 'SEVEN P I ECES . 
^L-S^TE PATTERN ON 1 LAMINATION. 



ATEMPL ATE PATTERN ON J^HER LAMINATION , 



■ '/'.^ ■ ^" '-^NDER 



'taNVE)^CURVE WI TH^ D I SC SANDER , 
.^ONCAVE CURVE WITH DRUM 
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E/XAM I NAT I ONS'y WITH ABRASIVE PAP'ER . 
■-46./ Mark jCENT^f? of E'ACH lamination for 1/8" HdLE. 

. ; ■ ■ , ^ ■ ■ ■. ■■r ' ■ ■ - ^ 

• V •# . ■ B-5 278 

i 



REFERENCES; 




4-.' 



•LAMINATED CANDLE HOLDER (CON 



'E(^QH 1::AMINATI0N ^ND BASE OF KQSY CUP. 

Hv^it^^ i.AMINATIQNS. SPRAY> PAINT KQSY CUP, 

LAMINATIONS 'AND KQSY CUP TOGETHER WITH 
NE SCREW AND NUT. 



ft 



TiKljBOWL 




COST:. 



MATERIAL: . ^ 

2 Hardwood Stock 

8" Square 3/4" x 8 x a" 
Plywood 

8 - 1 1/4" No.' 10 WOODSCREW^ 



A, 



^TOOLS,& EQUIPMENT: Iathp, RANn^Aw, ^mjf HiAMPf;, .Sorpwdr r VER , COMPASS 



PROCEDURES: 



1. Select kind of wood you desire. 

2. Cut to approximate size with handsaw. 

3.. If gLuing is necessary to get |*idth, do so after 
: making sure ^dges are squa^re . 

4Y^. t[:^T 3/^^^* Flf( PLYWOOD 8" X8 USE BANDSAW OR HAND- 



5;. .m^:4i 



P;I£CE OF BUTCHER PAPER. 





7 



'TJ^^BOTTOM'- SIDE OF BOWL BLANK' IS 

ri!^,f.ylx^YL GLUE, GLUE BUTCHER PAPER TO THE 
BOTTOM Slb^ b# dtoWL 'BLANK. fUT GLUEvON EVEN. Pu"^ 

■'Glue on top oFt^fe'tj^tCHER. paper andvon oNp side of 

3>4 PLYWOOD. Puf %tUED SIDES T0<BETHER AND CLAMP 
ALL PARTS FIRMLY W I TH 'a: : HANDSCRE W CLAMPS. 

■ ■- ■ ■ ' /' ■ ' 

•Remove clamps after vd_u^DRiES and mark^center of 
square plywood. * ' 

Draw c^'rcle ^on blank and cut out on bandsaw. 



. 8 



St^i; „•:.•■« 10, 

■> 1 1 . 

1 2'. 



Center and mount fa'ce plate with a - r No. 
.woodscrews . . ■ 

Put- on lathe . * ' , 

Use round nose chisel and shape to- desired shape.. 
Keep lathe sp^ed. slow' at- F^s^t and never, ov,er loob 

RPM WHEN BOWL IS' ROUND. 



ERIC 
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REFERENCES: 




13. .Finish with Danish -oil . 

14. ' Remove faceplate. . Remove plywood with wood chisel. 

15. • Felt may be cut .and "'glued to bottom. 






TITLE: DRESSER CADDY. 



SKETCH: 




COST^ . 



riATERlALj Mahogany or Walnut- 

3/^ " f 5 1/^ " X 14 " 

Hardwood 

2 Pes-. 1/8" X 8" Brazing 

Rod ~ . V 

2 Pes. CORK OR FELT, 
4 " X 5 3/8 " Ji 

l.,PC.'CORK OR FELT 5 " X ' 1 2 " 



XOOL^ ^>€^uiPfiE^T! \^^gtjrsiDSAw-. Ruler. Router, Sander .•Drill Press. Sidecutters , 
Mallet. Core Bit 1^85116 or use -Stanley 71^2 Cutter, and grind off runner. 
Jigs are desi gned Vor^ routers with 5 1/4" ,bf^. 6" Dia. Guides. . 



PROCEDUr^S: 



'^v- TR'AC.E PATTERN ON SUITABLE MATERIAL. 

r \ , . 

2. cut and sand to pattern line. bands aw^^- sander. 

3. Prepare face surface by sanding. 

4. Select proper jig for your router": 

5. * Install in right or left jig and route.material. 

6. Set RguTER bit to cut 3/8" deep. • 

7.1 Route out material. . - 
t ... 
Install in other jig and route /mater i/yj^. 



. 8,. 

•* 

9 . 
10. 
1^1 . 

O It 

.1^2. 
1 3 

1 ^ . 

15 . 



Remove from jig and pare 'bottoms with chisel. ^ 
Mark edges at approximately 1/8'* around project.^. 



ERLC 



Cut edges to^ 30 degrees, angle to form chamber ■ 
leaving abojjt 1/8^" square^ at top to prevent sharp' 

EDGE. BANDSAW - SANDER.'^- ^ 
FINISH SAND PROJECT. 

Cut- FELT OR QORKTO FIT BOTTOM OF RODTED AREA AND 
BOTTOM OF PROJECT. USE PATTERNS. ' ' ' 

MeASUR^E and DRILLfT/8 " holes 1/2" DEEP IN CENTER 
OF PROJECT, LOCATE FROM PATTERN. 

Cut 1/8" BRAZING ROD Tb 8" LONG AND BEND TO 
PROPER SIZE. ^ ' 

B-9 



REFERENCES: 



:-0 



f . DRESSER--CADDY ( CON ' T ) 

Put 2 3/4" IN VISE AND BEND AT RIGHT ANGLE. Do 

tEach end. ^ 

APPLY aiL FINISH. ^ 

^,,Q|glHENT FELT IN PLACE. CONTACT CEMENT OR WHITE 
-GLUE. 

Install brass rod. 



6 



TITLE; CUTTING BOARD LAMIN ATION 



COST: 



SKETCH: 




f^ATERIAL; 

1" Thick short stock hard 
wood, approx. iq" long 

leather strap 

Water Repellant Glue 

Vegetable Oil 

Abrasive .Paper 



TOOLS & EQUIPMENT: nTPrtii ar Sau/, .Sandfr, Drii i Prfss, Scrqli SAW OR BAND 

.^Aw, Rap Hi amrc;. G\ ijg Scraper. Ca binet Scraper 



PROCEDURES! 



REF^RENCE^: 



4 . 

5 . 

6. 

7. 

8. 

9. 
10. 
1 1 . 



Select material. Lay pieces of^ wood side by sidb^ 
and arrange pieces t0<- su i t your self . 

Cut pieces to width on circular saw. Any widths 
and cqmbinations of sizes may be used. cut enough 
so a piece of wood /^proximately 8" wide will re-"^ 
sult when pieces a^e glued together. 

Edge glue pieces TOGEf^HER IN DESIRED PATTERN. LET 

dry overnight.;..-; 

Scrape off excess glue with glue scraper.^ 

Use hand plane, cabinet scraper, . AhJD sander to 
roughly finish both sides. ' ' 

Draw shape of. cutting board on your piece -of wootS. 

< — 

Cut , TO LiN€ ON bandsaw 'or scroll saw. ' 
Drill 1/2" hole in HANpilfe on drill PRkss. 

Do ALL FINISH SANDINC? ROUNDING EDGES^ A'S DESIRED...: 



Apply vegetable o 



FINISH^ 



ATTACtt'PIECE OF LEATHER AS DESIRED TO HANDLE 



TITLE! DUCK SET 



COST:. 



.SKETCH;. 




flATERIALj 

J PC. WESTERN Red CgDAR 
1/2 X 6 " XI 8 " 



3/^ Nails > 

1 PC. .013 6 " X 6 " 



BPASS 



TOOLS & EQUIPMENT-: .HAf^tt'SAW ■ TiNSNiPS. Bandsaw, Wqod Rasps: Surfqrm File. 

i^MPLATES, BALLPEEN HAMMER. HAND DRILL. SCREWDRIVER. 1 ^s"* ' IRON DrTI„I . BELT 

Santder. ;6xy-acety[^#ne Torch 



.PROCEDURES: 



REFERENCES: 



1 . 

2 . 



4 . 



5 . 



8 . 

9 . 
10. 

1 1 . 



Select lumber and cut -vTD stated^ si ze - handsaw . 

,. * 

Position templates, mark outline, and cut out on 
Bandsaw.'' ^ 

File to desired shape. Round edges as desired. 
Belt sander may be useo. 

Sand TO remo\/e file \maf^k$ .-At^p finish with^Danish - 
OIL. Surface may be eufj^NED with torch if you, 

OESIRE THIS EFFECT. '-^ 

Select brass or copper ano cut to stated size - us^ 

TINSHIPS. 

Position WING templates and mark outline. 
Cut .OUT wings with tin snips or torch^ . 

4 * ■ 

PEENjjjifcS, ON TOP SURFACE IF DESIREO. 
SOLDEfBH(F' .eRADS ON BA^QK .OF. W INGS . - ■ 

POLISH' W-ITH STE_EL WOOL A N O'^'^'F I KJl S H .WITH GLOSS CLEAR 
ACRYLIC^" -^..--^ 

Nail w iNGS :to WOOD and attach hanger to:back. Make 

HA.NGBR-OUT OF TIM PLATE.. \ .* ^■ 



ERIC 
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TITLE! GREAT HORNED OWL 



SKETCH: 





COST: 



riATERIAL: 

1 - 1* X 12 X 16 " Western 
Red Cedar or Pine-^/ ; 

1 - .013*' 8" X 8 1/2'* Brass 

13 - *18 3/4"- WIRE NAILS 
% 



#5 172 " R . H • SCREvWS^ 

24 GA. 12" Copper Wire 



TOOLS & EQUIPMENT: 24" Scale. Handsaw. Band.saw or SrRni i 5^aw, Router, Bit ^^ 5096. 
Rasp, Danish Solder Gun. Solder. (nIIedle Nose Pliers, Steel Wn^' r ni far 



Lacquer, Oil, 



OXY-ACETYL 



Sol 

^NE 



Torch . Wire Wheel , Screwdriver . Side cutter . 



PROCEDURES: 



Pliers, Tin Snips, Soap Stone 



1 

3 

4 , 
5, 
6< 
7 < 



Cut one piece of Western^Red Cedar 12" x 16# with 

^ HANDSAW • ' ' • . 

Trace owl pattern on^ board, 
-^'gut outline on bandsaw or scroll saw. 
Cut feather lines- W-^'ith ; router 
suape contour flf* owl with wood rasp. 
Burn WOOD surface with oxy-acet ylene outI^s^t. " 

B.RUS-H CHARRED .WOOD WITH FOXTA I L , 'W I RE BRUSH OR, 
WIRE wheel'.' ' . 



Instruction in 



9 ; 

10. 

1 1 . 
12 . 

1 3 , 

14, 



^.Finish Wdtid with Danish. Oil 

FINISH ARt^^..;' ^ 

Attach 2-.i/^" x 5 R.H. woctft^^CREws on back of owl. 

Connect a wire' to both screws, tighten and tie 
securely. 

Cut" a 9" X 9** PIECE OF .013** BRASS WITH TIN .SNlPSi^ 

With soap stone, dr-$^w these pieces on the brass: . 
2 ey€s, 2 wings, 2 feet, 1 nose., 

with weld ing ;tri^^':on» 0 x y- ace t yl ene torch, tut ' 
out metal parts. *'* ' . 



Solder, ONE or two 3/4 

^ EACH uRA-SS'- PART... 



WIRE BRADSON BACK SIDE OF 



15. 
16 . 



ClE^N '.-FINISHED SIDE OF BRASS WITH STEEL WOOL. 

Spray finished side with clear lacquer. 

.. l 0 c a t e b r a a $: „pa r is„-. i n ...pro p.e r p 0 s_ i tj_p n and attach 
b,y pushing' nails into the w.ood . 



EKLC 
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B- 1 3 



REFERENCES; 



TITLE! WOOD Sculpture 



SKETCH; 





COST 5. 



flATERIALj Mahogany Wood 
Cat I 1 X 4 " X 1 2 " 
Pen Holderi i " x 4 " x 6" 



TOOLS & EQUIPnENT: Bandsaw.Jig Saw, Half . Round. ..Sureform Rasp, Half Rounp 
and Round Bastard File, Coarse and MgpiuM Sand Paper'> Dani sh Oil, 40o Wet 



OR Dry Abrasive Paper, CRrissc.uir^:SAv/» 9/64 Drill; 




PROCEDURES: 



Choose sculpture shape 
take' sheet metal patter 

STORAGE.' -/^ 



D ISPLAY TO LUMBER 



Select woo,? which itC^^^iPfi^r tern ^ and leave very 

LITTLE WASTk . 



4 . 

5 .< 

6 

7 .i 



Trace pattern on woe 



8 

9'. 
.10, 



Cut off size of stq^^needed. Beyond this step 
you Must be checked'^out on each^power machine 
before you need to. use. 

Cut out shape using jigsaw or bandsaw. .^ 

Shape sculpture wi^h sureform tool and bastard 

FILES. 

Sand out file marks, start with coarse to flne. 
Sand on oil finish. ' ' ^ ■ 

Wipe WITH. XLOTH to. polish.* " , . ^ ■' 



ATTACHING PEN.HD-LDER' 

— ■ ~ •- • ^ . ■ ' \ r ■ 

1 Drill hole for. pen mount-wit^ 9/64. drill. 

2. counterbore so that.iy^** of ^.frew extends. through- 
FREE FORM ^OCK. ■ , ' , 

3. "^CREW'ON PEN HOLDER.' , . 



REFERENCES; 



A _: . 



ERLC 



B-14. 



ERIC 



T I T LL * B ARREL OF SKILL . 



iKETCfi 




COST:. 



MATERIAL:' YOLJR CHOICE- 

1 . 1 PC . 2 X 2 X 3 1/2 

2 . 1 PC . 1 X 1 X 8 

1 PC. HEAVY:?STRING 1 2 
1 SCREW EYE 



TOOLS i t^UIPMEMT: BACK "^^^ , ' athp , Opti i Prfs.V, FnR.STfjER 

RijLP hamh c;rpp w, <;AKinPAPFR , 'I ATHE Tools- 4- — 



-BIT. - 



PROCEDURES: 



1. DRESS PROPERLY, CHECK REFERENCES. ^-HOUNT 2 *• X -/"^ 
X -^^^2 PIECE IN LATHE. ' ^ ^ 

2. Turn to size and shape. Decorate similar to 
MODEL. (Maximum length* 2 3/4** , maximum diamet'Er 

. ^ 2**'). ( Barrel * SHAPED ) . ; ' 

3 . Sand on lathe . ^ ^ ^ 

4. Remove FROM lathe, trim waste from top' end wi.th 

a^AW , AND SAND . ' ' C ^ 

5. Clamp in .hand screw and drill, with 3/8** forstner 
' . drill and drill press jq a depth of 'l , as 

ON'MODEL. 

6. Drill pilot hole with hand' drill, and install 
screw eye, as on model. . • 

7. Mount piece -No. 2 in lath^ and turn to dimensions 
AS GivHN IN Fig. #2. 



a. sanb, then remove from lathe and trim. 

9. Finish with oil finish (Other fin ish _i^ desired ) 

iCi^ TlJ^ STR INg'' AS ON MODEL. 
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REFCREIJCES; 



riTLE'> HANf.TNG Fl QWER BASK ET 



COST : . 



SKETCH s 




MATERIAL: ' : : 
2 PCS. Red Cedar, 

1 X 6" X 8" . 

20 PCS"'. Red Cedar 

1/4 " XI" X 18 " 

Galvanized shingle Nails 
Wire 



TOOLS & EOUlPfiENTs RULE. Square, Compass. Table Saw. Jointer or Uniplane. 
X. V 

Bandsaw- Disc^ander, Hammer. PliefTs ^ : _ 



PROCEDURES ; 



REFERENCES; 



1 , 

2 , 

3 . 
4'. 

5 . 
6< 



Obtain the red cedar and rough cut. 
Measure, mark and saw end pieces with the bandsaw, 
Sand t^ l^ine with the disc sander. 
Joint one edge of lumber and resaw the- i/4" x i" 

18" STRIPS WITH THE BANDSAJrt/ 



"ASSEM3^E PARTS WITH GALVANIZED SHINGLE NAILS.^ 
Oil WITH DANISH OIL. . ' ^ ^ 



Cut and fit hanging wire 




TITLE: BENCH METAL FIREPLA CE SBT (SHOVEL) 



V". SKETCH-: 




' COST: 



MATERIAL? . ■ ' 7 

1 PC. 1/8 v X 1 /2 " X 52 

• Flatbar 

1 PC. 5 "1/2" X 6 1/4" 20 GA, 

Self tapping screws 

5 - 1/8 X 3/8 IRON RIVETS ' . 
4 - No. 6 3/4" PAN HEAD 

' Screws 



TOOLS & EQUIPflENT: Hacksaw, Rjule. Drill. Bending Jj^: Ball Peen Hammer. 
Center PuNy. Rivet S&t, f'^il'e. Tin Snips. Pan Brake. Drill Press. Vise," 
Band saw . 



1 



PROCEDURES: 



1 

2 



Cut 52" PIECE OF 1/8 X lj/2 FLATBAR. >■ 

Mark, "center punch, and drill as shown in Fig, 
Drill two end holes i/b'-' , the rest 5/32. 



'8 



O 



O 



o 



I4-" 



^ 2 



^ 2 



1 



O 



^2 



I4-" 
'^8 



I", 
8 



REFERENCES! 



3-. 

4 . 

5 . 



Remove burr edges with file, 



■ Find center and beiiNd oveR 1 T/2" pipe. ■ 

^ Layout ends as shown Fig. 3. -Place in vise and 
bEnd as on shop model. . J 



Fig, 



BEND 



•-Si 



l'/8 



e.\ Drill and rivet two ends together as on shop model 

7. Layout black iron for shovel as shown in Fig. 4. 

8. ^ Cut out with tw^ snips. ' 
Ben^ on pan br*^ke as on shop model* 



1 0 , 

^ 1 . 



Fig. 4 




Drill *AND rivet .^BAjji^ OF shovel as on shop model 

Drill and rivet handle to back of shovel as on 
shop models \ 



O 2 

EKLC 



Select-, layout with template, and cut wood f 
handle..; B-17 '290 



BENCH METAL FIREPLACE SET (SHOVEL) 



Sand smooth and finish with oil. 

Place wood insert on handle, mark] drill' 3/32 pilot 

HOLES, AND FASTEN WITH FOUR PAN h4.AD SCREWS AS ON" 
MODEL,. . . , ■ 



( 
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B-18 



1/ 



TITLE; BENCH METAL FIREPLA CE SET (POKER 



SKETCH: 




COST:. 



MATERIAL: 

1 PC. 1/8 X 1/2 X 60" FlATBAR 

1 PC. 1 X 1 1/2 X 11" 

Hardwood 

4 - No. 6 3/4" Pan Head 
Screws 

1 1/8 X 3/8 Iron Rivet 



TOOLS EQUlPflErjT: HACKSAW. RULE. RiLL PRESS. B.ENOING JiG. BALL PE€N HAMMER . 

C enter Pu n ch, File. Adjustable Wrench. Screwdriver. 5/32 & ^/3>^ Drills. 



PROCEDURES: 



REFERENCES 



ERIC 



Cut ' 60" PIECE of i/8 x 1/2 Flatbar. - 

Layout Center punch, and drill 5/32" holes as 
shown in Fig. 1 using drutl press. 



O 



o o 



4" 



o 



17 



3 M 



3. Layout anq taper ends as- shown in Fig. i,J'with^ 

Hg^CKSAW OR F.ILE REMOVE DF^ILLING BURR WITH FILe". 

4. Find center and bend over 1 1/2" pipe. 

5. Place in \7ise at point. A shown in Fig. 2. Place 

12" ADJUSTABLE WRENCH AT POINT B, LEAVING 2 1/2" 
BETWEEN VISE AND FACE OF WRENCH. TURN WRENCH 3/4 
REVOLUTIONS. SEE SHOP MODEL. 




ADJUSTABLE 
WRENCH J/«W 



ROTATE ^TURN 



Move up in vise, center 
and drill with 1/8 
rivet' as shown on shop model 



AT 



PLANCH 

t)RiLL . Install 



Point 

1/8 



C. Fig 

• SOFT 



3. 

IRON 



Place in 

MODEL. 



VISE AND BEND POINT 



OF»*'POK^ 
B-19 



AS 



IN SHOP 
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• 1 



BENCH METAL FIREPLACE SET (POKER) 




8. Spray with bl»ack paint.' 

9. Select, layout with template an.d cut wood for 
handle i nsert . 

1.0. Sand smooth and finish with oil. 

1.1. When finishes are dry, place wood insert in handle 
drill 1/8" pilot holes. ano fasten in place with k 
pan head sheet metal screws, as shown on -.shop model. 
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riTLE; BENCH METAL FIREPL ACE SET (BRUSH) 



SKETCH 




COST! 



MATERIAL: i brush blank 
1 PC. 1/8 " )4 1/2 " X 52 

Flatbar 

r 

1 PC . 1 " X 1 1/2 " X 11" 

Hardwood 



6 - No . 6 3/4 PAN HEAD 

Screws 

Sheet Metal Screws • 
1 - 1/8" x 3/8" iron. rivet 



TOOLS & E^IPMENT; HArK^Aw, Rm f'. Rrtii Prf5=;s.. Rending 'Jig. Bali Peen HAMME R. 

, ^ /^7> AND DRTI I -S ■ RandSAWT SANDER . CENTER PUNC H. SCRE WDR I VEf? . F TLB . .. 

DRILL Press. Vise. " 



PROCEDURES : 



A- 

2 . 



Cut'flatbar with hacksaw. 

Mark, center punch, and drill as shown in Fig! 
Drill all holes 5/32". 



O 



O 



o 



'o 



o 



o 



•8 



3 « 



8 



I.. 
^2 



8 



3„ 



REFERENCES: 



3 . 

4 . 

5 . 



Remove burr edges with file. 

Find center and"~~s^d over i 1/2 

Mark and bend out to right angles 1 
end" as on shop model.."- 



'i 



P IPE . 

1/2" 

O 



FRXDM .EACH 



7 . 
8. 

9 . 

1 1 

12 

13, 



Mark with centers punch i" from brush end, clamp in 

DRILL PRESS VISE AND DRJLL 1/8" HOLE THROUGH BOTH 
SIDES FOR •l/8" RIVET ON DRILL PRESS. 

Rivet TWO sides togetheR'.as on shop model. 



CeNTEF^ HANDLE ON BRUSH, MARK, THEN DRILL 3/32"^ 

PILOT HOLE 1/2" DEEP. . ' 

... - ^ 

Fasten brush to handle with two Ntd. 6 pan head 
sheet m-etal screws. ^ ' , 

Spray all but bristle part of brush with flat 
^lack paint. 

Select, layout with template, and cut w6od on band- 
-saw F^R HANDLE INSERTS. 

Sand smooth and finjsh with oil finish. 

When finishes are dry, place wo6(^ insert in handle, 

. drill 3/32" PILOT-^HOLES AND FASTEN IN PLACE WITH 
^^^f^igUR PAN HEAD SHEET METAL ^CREWS AS SHOWN ON SHOP 

.M^L^ •■ • . B-21 -294 
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TITLFi F IREPLACE TOOL HANG ER 



^SKETCH: ! 



3 




COST:. 



MATERIAL: 

1 PC 16 OR 18 GA. SHEET 
STEEL 4 1/2 " X 12 " 

1 PC. WALNUT 1 1/2'"X 5 X 
3/4 

6' - 1/2 X 6 PA.>I HEAD SH^ET 
METAL S.CREWS 



T06lS & EQUlPjlENTt Ramh Hp t i i . RpFS.q , t .qr San ofr . - Mft al Shear. Box & PAN 

Rrakf, Fi FTTRTr Hamh DRTI I . 1/4'^^./. l/a" - S 3/32" TWIST DRILLS ^-XLE. 

'SXEEJ/^RI V££L. SANDPAPER . 

PROCEDURES: 



REFERENCES 



2 . 

3 . 

4 . 

5. 

6 . 

7 . 

8 . 

9 . 

1 0 . 
1 1 . 
1 2 . 



Using the hanger pArt of the hanoles of your pre- ^ 
vi ousl constructeo f i replac^ tool^ as a template, 
oraw hanger block- oes i gns on walnut. 

Cut- out on bano saw. ^ . 

SANO' convex surface on OISC SANDER. ' ^ 

Sand concave surface usiKig ii/i6**orum sanoer on 
orill press. . ^ 

^^A.NO -SANO -UNT I L SMOOTH. CHAMFER FACE SURFACE l/r6' 

APP'tY DANISb^ Oil finish. 



Cut 1 PC . OF is ga , 

USING M^TAL SHEAR. 



S'td&ET STEEL 4. 1 /^ X 12 



Remove sharp eoges with file.- 

Using the > template , mark and center punch hole ■ 

POSITiqNS,,\ / ^ - ' 

Drill holes using orill^press ano proper orill* 
s I z E s . ■ ^ , 

LAY OUT BENO LINES l" FROM EOGE ON THE LONG SIDE 
OF SHEET STEEL. 

BENO to 90'' ON^BOX & PAN BRAKE. 
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TITLE! WIND CHIMES ' 

• (Z 

SKEtCH:"' 



B 



2^" 
II ^2 



B 



B 



3" l-« 



COST:. 



4,— i? 

B I 



riATERIAL: * . • 

1 PC . 1/8 X 1/2 X 6 " 

B ~ , 1 PC . 2 0 Ga". ,1/2 X 1'2 V 

Brass ; _ ^ , k . .. - 

C - 1 PC. 20 ^GA. 1/2 X io'*'^ ? 

Copper 

Nylon *fish line 8 lb5 or more 
Black paint spray can' i 



^ 4" 



TOOLS i EQUlPflENT- .STFFI scale, hacksaw. FILE. CENTER PUNCH. DRILL 'PRESS. : 

BALL PEEN HAMMER'. VISE. 1/8" TWIST DRILL, STEEL WOOL, TIN SNIPS, ANVIL. 
SCRATCH AWL, DRILL PRESS V^ISE * ■ 



PROCEDURES! 



1 . 

2 . 



3 . 



4 . 



Cut mild steel to length with hacksaw.^ 

■ 

Mark copper and brass with* awl and cut to each 
length with a tin snip. 

Mark, center punch and drill holes. Use drill 
press and drill press vise. 

PEEN FACES OF COPPER AND^ BRASS TO 'MAKE HARDER. 




REf ER^^ilCES : 



5. 
6. 

7 . 

8 . 



File edges smooth. 
Polish all edges using only steel wool 
Seray paint mild steel only. 

Tie TOGETHER AS IN SAMPLE 

r PIECES OF LINE 4 *• LONG 
1 PIECE OF LINE 7 •* LONG 
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T 1 T LF. : EXTENSI ON CORD HOLD E R 



SKETCH: 




COST:. 



MATERIAL: 

1 PC., SHEET METAL 2" X 6" 

1 PC. FLAT BAR 1/8" X 1/2" X 
6" 



2 RIVETS R.H.S. 1/8" X 3/8 



" I^ii!^^ & e;uip*^l-jT: H acksaw, 1)rill press, Grinder, Steel scale, Vise, 



Ball 



Pe en Ha mm er , ^ Squaring shea.r , Tin snips. Forming roll. Electric Drill, F i_l e , 
Rivet set, i/i6" , Twist drill, Abrasive^ cloth ^ 



PfOCEDURES: 



Cut 1 PIECE OF l/B" FLAT SCROLL BAR 6 
HACKSAW. 



LONG. USING 



2 . 

3 . 

6 . 
7 

a ; 
9 . 
10. 

1 1 . 
1 2 . 

1 3^ 



r|dund off ^nds on grinder. or with a file. 
Center punch 2 rivet holes And 2 mounting holes. 
Drill -four i/b" holes, dr'ill press or electric 

DRILL. 

Shape flat bar as shown in sketch. 
Cut 1 piece of sheet metal 2"*x 6" . 
Cut 1/4" DI.AGONAL1IY ACROSS each corner. 
File edges to remove burr. 
Roll to desired shape in forming roll. 
Clamp sheet metal to flat bar and^ drill rivet holes 

through sheet METAL^ 

Rivet sheet metal to flat bar. 
Sand all edges to relieve sharpness. 
Paint with desired color. . ■ • / - 



ERIC 
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REFERENCES: 



[ 



T I TLE : SHEET METAL BDX 



COST:. 



SKETCH; 



8 



^2 



1 



FOLD LINE 



1 



1 



5i 



MATERIALS- 

1 pc- 26 ga, steel, 
6 0/40. Soft Solder 



* ' 1 ' 

5 1/2'' X 



TOOLS. & E(?UIPMENT: Foot squaring- shear, straight si^ips, stake & mallet 

PgLDEff, BOX e PAN BRAKE. SOLDERING IRON FURNACE, OR SPOT WELOER 



BAR 



\ 



PROCEDURES: 



Measurements can Bt altered. 

TO SPOT WELD. 



Seam i/4 to solder, 3/8 



1 



Select sheet or tin plate (gauges 31 
standard gauge) or 26 ga.uge st-^el . 



Measure s mark rectansi::^ 5 
and combination square. 



1/2 X 8, 



ON U.S. 

Use scribe 



Cut using foot squaring shear (make economical u^e 
df material^). 

Using scribe and combination square mark lines for 
bottom, hem and tabs seams of bok on metal, or 
make cardboard pattern as in film loop. 

Remdve unused or waste pdrtions with the straight 

SNIPSi ' . 

Set the bar folder -ok 1/4" and fold o\<jer the hems. 

(Put LINES DOWN so ALL HEMS ARE ON THE OUTSIDE). 



Set bar fdlder 

( SQUARE ) . 



DN 1" AND FOLD SIDES" TO 90 DEGREES 



8 , 
9, 

10, 

1 1 

12 , 



13. 



FINGER DN BOX AND PAN BRAKE 




ERLC 



Place 3 

Fold ends square . 

If folds have sprung back tap on*stake with mallet 

Tap tabs (seams) over. sides with stake 6 mallet. 

Solder with 6O/40 soft sdlder in jhdt metal area, 
orspdt weld with 5p0t welder set dn 3 1/2 for tin 
plate, between 5 ano'^l.o'for 26 ga . if you made 
3/8 tabs ( seams ) . . > 

Handles or lids of your own design4iay be added. 
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REFERENCtSt^ 



m 




TITLE! ENGRAVED WRI'ST BAND 



^KETCH: 



\ 




COST:. 



MATERIAL: • . '> • 

.040 THI'CK XI" WIDE X 6" 
LONG ALUMINUM. BAND T6 HARD 



TOOLS r^EQurPMENT: VrfeRQ engraver, single cut 



.^HFAR. TjpsN!P.^. FQQT RULE. TAPE. 1. 1 /4 " ROUND-^^^EL-QR^ BAR 



BUFFING MACHINE , SdUARIN G 



PROCEDURES r 



REFERETJCES.! 




1 • 

2 • 
3. 

4 . 

5 . 



Cut MATERIAL 1 INCH X 6 I NCHE S W I TH T I N SNIPS OR 
SQUARING SHEARS. 

COT AND FILE BAND TO DESIRED SHAPE. 

LAYOUT DESIGN OR NAME ON A 1 INC^f^X 6 INCH PIECE OF 
PAPER, . ^ 

polish all surfaces of aluminum wrist band blank . 
on buffer. 

Place paper pattern over metal./^ank and tape in 

PLACED 

Engrave name and desigKT o'n metal with vibro ^ 
engraver. ^ 

Bend to fit wrjst by hand and by laying ^it over a 

ROUND PIPE OR BAR AND TAPPING WITH RAWH IDE MALLET , 



TITLE; QBNTER.'PUNCH 
SKETCH: ■ • " ■ 




COST:. 



MATERIAL: 

5/16" X 4^' HEXAGONAL 
STEEL >- 'V 



T00& 



TOqtS & EQU I PMEnT : Mftai i atmf . rhjiiCK wrench, tool 'b^-^p-and holder, rule. 

'' FTIF.c;. f=Mfit>y riDTH. RFNrH FURNACE. FILE CAIRD ' ■ j . 



7 



PROCEDURES: 



CES: 



. OBT^^IN tool STEEL. 

2. Tighten in lathe chuck. 

3. Face end. 

4. * Straight turn head end for i/4". 

5. * File sMOorn, camfer edgg-^d polish. 

9 

6. Reverse stock -in -chuck. 

7.. Set compound rest at 5° and hand feed to cut the 
TAPER. (Depth of cut is set with cross feed).<.. 

8. "file smdoth and polish. 

9. Set compound rest^at 120^° and cut point. 

10. Harden and temper to a purple color. 

11. ^ Re-polish. 
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- TITlRi ^.NAIL SET 



CQSl'.L 



SKETCH: 



I" 
4 



2 1 



MATERIALS . , , 

5/16" X 4" HEXAGONAL TOOL 
STEEL b 

C5 




. Me'TAL V'^^tHE, TOOL BIT AND HOLDER. RU|lE , FILES. EMERY 



TOOLS & EQU IPMENIT : . metal y 
CLOTH. B^NCH FURNACE. FILE CARD 



PROCEDURES : 



I 



REFERENCES: 



1. Obtain 5/16" TOOL steel. 

2. Tighten in lathe chuck. 

3. Face end. 

4. Straight turn end for i/^". . 

5. File SMOOT.H, Camfer edge and pol^ish, 

6. Reverse stock in chuck. 

7. Face end. 

8. Concave end. ■ Use round nose todi- or a^drill.' 

9. ' Set compound rest at 5° and turn the taper. 

10. File smooth, camfer the edge and polish. 

** . 

11. HARDfeN .AND TEMPER. 

12. Re-polish. 

NOTE: NAIL SETS MAY BE MADE IN A VARIETV OF^SIZES. 
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. fiTLEi WFI nPn CANni E HOLDE R 



SKETCH: 
/ 





COST:. 



MATERIAL: 

22 GA. BL'ACK IRON 
'3 PCS 6 '•' X ^4 

1 PC . 3/4 " PIPE r 



LONG 



9 ^ 



TOOLS & EQUIPMENT: - Me\al SHEAR FORMING ROLL.. OXY-ACETYLENE WELDING. SET. 



WELDING VISE^SRIPS, HACK' SAW 



J 



PROCEDURES : 



Cut otJr' stock - metal shear. 

Trace pattern^ on all three pieces, with soap stone 
Shape sides in forming roll. 

Using #o cutting tip, oxy-acetylene , cut the t.hree 

PIECES TO SHAPE'. SAV^ 1 PIECE OF CENTER CUT-oilT 
FOR LATER USEi- ^ 



REFERENCES : 



1 . 

2 . 



^ J 
4 . 



5 . 



7 . 

8 . 

9 . 

1 0 . 

1 1 . 

12 . 

1 3 . 

14 . 

15 . 



KLC 



Assemble two 
vice grips. 



SIDES . TOGETHER . HOLDING WITH WELDING 
USE THREE VICE GRIPS. 



Using #o oft #i welding tip, oxy-acetylene fusion 
weld, (weld without rodj, 11 spots along the edge, 
equally spaced. 

Release the three clamps. 

Weld without rocT^al^sng the entire edge, combining 
all spots that held the sides together. 



Clamp the third- side 
other" side. 



IN 



PLACE AND SPOT 



IT TO ON 



Weld without rod along this edge. 

in the same manner des- 



Cqmplete the third edge 

CRIBED. 

Cut out piece which fits into 
conduit. (Center cut-out). 



BOTTOM AND HOLDS 



BRAZE IT TO 



Cut 1" LONG PIECE OF 3/4" CONDUIT AND 

small shaped piece of metal. / 

Fit this assembly into bottom of candle holder and 
praze rod i^to place. , ^--^ 

to complete decoration of candle holder, melt 
brazing rod around all edges- of assembly at approx- 
imately 1" intervals. _ 

3 02— f 

B-29 



TITlFt nOlD CHISEL 



COST I 



SKETCH: 




HATER I At: 
J' 



,1/2" X 7" OCTAGON TOOL STEEL 









7" — 










— H 














-> '■ — ~~ « - 



^ Steel Wool 



^ TOOLS & r9llj^MFr^T^ Forge, anvjl, blacksmith ■ hammer , tgngs, fiUs, grinder, 

BUFFING WHEEL ' % . ^- ; 



PROCEDURES! 



REFERENCES: 



6 . 

7 . 

-8. 
9 . 

10. 

1 1 . 
12 . 




Use a half ROUN'ah^OUBLE-CUT BASTARD FILE TO CUT 
OFF A PIECE OF 1/2" DIAMETER OCTAGON TOOL STEEL 

lAng^ 

'HEAT OCTAGON TOOL STE^LIN FORGE TO BRIGHt RED AND 
FORGE TO A TAPER. SEE DRAWING..^ 

Continue to heat octAGON tool steel to a^ 

RED AND^ FORGE TAPER UNTIL COMPLETED. CaI 

y^hen^metal is no longer bright red in colol 
forging and reheat. 

Anneal the piece of octagon tool steel by heating 

TO A BRIGHT RED AND PUTTING IN SAND TO COOL OVER-' 
NIGHT. . 

NEXT DAY, USE A DOUBLE CUT BASTARD FILE TO REMOVE 

forging marks. 

Draw file the chisel with a single cut mill file. 
Polish a chisel^ with a piece of coarse abrasive 

CLOTH, THEN A PIECE OF FINE ABRASIVE CLOTH. 

Harden and temper the cutting end. 
r 

^Grind the head and cutting edge to shaf^e as in the 
'drawing. ^ ' 

TEST FOR HARDNESS BY CUTTING ON A SCRAP PIECE OF 
METAL. J . 

Polish with a fine piece of abrasive" cloth. 
Polish on buffing wheel. 



3 0 3 



ERIC 



B-30 



L 



TITLE! nFnnRATTVF MIIP. TRF F 



.SKETCH: 




COST:. 



riATERIAL: ; ^ 

2 - 1/8" X l/2"-X 11" FUAT 
BAR 



1 - 1/4" X 1$" ROUND STtiCK 

2 r .1/8" X 3/8" X 7" FUAT ^ 
BAR 



2 - 1/8"X 3/8" X 14" FLAT 

T^BAR 

V 1 - * 1/4 - 20 HEX NUT 



TOOLS .& EQUIPMENT: #iACK saw, file. DIACRQ MfeTAL FORMER, DRILL, TAP AND. DIE, * . 
SILV^ SOLDER, TORCH. . FORGE. HAMMER, ABR A S I V>E* PAPER ^ PAINT. , 



PROCEDURES: 



REFERENCES: 



1. Obtain stock and cut all pieces to length using 

HACK SAW. 

2. Forge recess in bottom , support . ^ . <r 

3. LAYDUT and drill hole through both supports (USE 

correct drill side).^ 

4! Tap hole in tip cross suppdrt. 

■ 5. Tjhread round stock approximately 1/2 inch. 

d. Using diacro bender, form loops o% support ends. 

7. Form cup hangers on diacro. Make each bend the 
\- SAME-. Form top loop. 

' 8. File and smooth all- raw edges. 

9. Assemble bottom supports with upright rod. 

10. Silver solder cup hangers and top loop to rod and 

TOP SUPPORT member. 

11. Finish ..SURFACES and prepare for paint.. 

12. Spray paint with, primer a^jd finish coat. Instruc- 
tions IN FINISH AREA. 
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TITIF^ . STYROFOAM CASTING - BELT BUCKLE 



COSTj*_L 



SKETCH: 




MATERIAL: 
Styrof5am 
Aluminum or brass 
.Brass or ste^ wire 



) TOOLS ^"^QiUPMPMT^ ShARR KN^FE. WOOD-BURNING TOOLS /^BALL - POINT PEN, SAND 
^ PAPER, WIRE CUTTER'S. F0UNOTft<O[00LS 



PROC&DURES; 



1 . 

2 . 
3. 

5 . 

6. 
7 . 

8- 
9. 
10. 



Select pro jegt -idea : Example — Belt buckle 
Choose pieces, of styrpt^am large enough for pf^pject 
Carve styrofoam into^sjhape. 
Sand with #ioo sand paper. • \ 

Layout, (draw) design on styrofoam with ball pqint 

Pe'n;- You MAY ALSO USE A WOOD-BURN I NG TOOL . . 



Carve relief, with sharp knife, 
benjet? 1/8 wire rod to correct size for holding^ 

BELf TO BUCKLE * . 

Push wire into styrofoam', * , 

Push s,horT piece of wire for belt hole. - 

Position styrofoam pattern^ I-N flasks' 
according to regular ramming procee 

FOUNDRY AREA. OMIT PR OCEDURE #17 
TANT 



\N0 RAM 
ABOVE 

f 18. IMPOR- 



■> Do NOT REMOVE STYROFOAM PATTERNS^ROM SAND. 
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REFERENCES ; 




TITIF. FTRFPI AHF POKFR AND SHOVEL 



COST:. 



SKETCH: 




MATERIAL: 

1 PC. 1/4" X 1/2"J< 36 1/8" 
FLAT STEEL 

1 PC. 1/4" X 1/2" X 3 1/2" 
FLAT STEEL 

1 PC. 1/4" X 1/2" X 2 3/4" 
FLAT STEEL , 

1 PC. 16 GA. 6 7/16" X 6 7/8" 



TOOLS & EQUIPMENT: METAL CUTTING BAND SAW. HACKSAW. OXV^ACETYLEN E WELDgR . 

B all peen." hamVier. st^el i^v ets. metal vic e, grinder-, dr ill press 



A. 



PROCEDURES: 



1 

2 



Select' 1/4 x 1/2 flat steel. 
Cut one piece-«^6 i/a'" long on metal cutting band 
saw or vlacksaw (poker). 

Cut one. piece 32 1/2 

(SHOVEL). 



LONG USING THE SAME PROCEDURE 



4 . 



8 



10, 
1 1 



1 2 



Cut one piece 2 3/*4" long using the same procedure. 
Bend handl^ portion on. both long piece0in the 

METAL V4CE TO THE DIMENSIONS SHOWN IN ,SK^CH ABOVE. 

The oxy-acetylene welder may be used to heat 'the 

steel for easier bending.. o * 

If a twist is desired, mark off a section and' heat 

IT WITH THE T^ORCH. AN ADJUSTABLE ^^RENCIi IS USED 
TO TWIST THE STEEL. | 

Grind desired angle pN one end of shortest piece, 

AND WELD THIS PIECE TO THE POKER SHAFT. 

You ARE NOW READY TO START WORK ON THE SHOVEL. USE 
U.S. STANDARD SH^Ef METAL GAUGE TO SELECT A'PIECE 
OF 16 GAUGE H.R. STEEL. - 

USING SCRIBE AND COMBINATION SQUARE LAYOUT A 
6 7/16 X 6 7/8 RECTANGLE OR US^ TEMPLATE. 

CUT WITH FOOT SQUARING SHEAR. 

Place template on iV gauge metal Mark for cut out 

AREAS AND MA'RK TWO HOLES. 5€rIBE ON LINES TO 
FOLD. Cut out ON.^BEVERLY shear. \ Tap FLAT WITH 
MALLET . 

.Place one 6" finger on bar folder "so there is ei^pty 

SP'ACE ON BOTH ENDS. ADJUST ECCENTRIC SO FINGER IS 
BACK 1 1/2 TO 2 TI^S THE M^TAL THICKNESS FROM THE 
FORMINCJ BAR. jT 

■ J- 




REFERENCES': 




15 



16 



17 



18- 
•19. 



j. 




,FIREPLACE. PD-KER SHOVEL .(CON't) 



RdLD THE TWO SIDES TO APPROXIMATELY 55° (THIS WILL 
BEND TIPS ON BACK ) • 



PLACE" BACK EDGE IN VISE AND STRAIGHTEN. LInB FOLD 



LINE WITH VISE TOP AND BEND UNTTL Ep,G€-S MEET. 
WITH MALLET TO FORM A GOOD BUTT JOI/NT. 



Tap 



Weld corners starting at outer- edg 
tip and 1/16" mold steel rod . 




NUMBER-^ 0 



D AND 




Drill two i/8" holes i" apart at bot 

CENTER OF SHOVEL HANDLE.' * 

Drill qhb i/s fjjpLE iN shove/ 'back cente^. Insert 

RIVET THROUGH HANDLE AND SHOVEL, HOLES AND'PEEN 
UNTIL FLAT/ Now DRI,LL THE OTHER HOLE AND PEEN 
THE fffVET. - ^fg^ 

'Clean ENTIRE set with silico'n carbide 020) 
Applyblack finish. 
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TITLE; STYROFOA'M CASTING 



SKETCH: 



r 



SKETCH OF «OUR CHOICE 



COST:. 



■ S 

MATERIAL': 

1 PC. 1 3/8 X 2 1/2 
_STYROFOAM 

CASTING ALUMINUM 



TOOLS. & EQUIPMENT: Coping sy. file. SAi^DPAPER. 'iriN can, small^piece of wood 

f^ACK SAW, VISE. WIRE BRUSH. SOAP . WATER /SAFETY EQU I PMENT » FACE SHIELD, 



ASftESTOS GLOVBS. PENCIL 



PROCEDURES: 



REFERENCES 



2. 



4 . 

5. 

6. 
7. 

8 . 

9. 
10. 
1 1 . 
12. 

13. 

14 . 

15. 



[^AW A DESIGN ON ! PAPER NO LARGER THAN A RECTANGLE 
2 1/2 X 3 AND Cuf IT OUT. ^ 

Obtain styrofoam and trace desigim ^ " to styrofoam 



WITH A PENCIL^ 



Cut out design with a coping saw. 
styrofoam b^reaks easily.^ 



Be CA)ftEFUL~- 

Shape your DESiGr^ with a- file. 

Sand smooth with sandpaper or texture as you 

DESIRE. 

P^T YOUR SWROFOAM DESifGN^^N LOCKER FOR STYROFO/ 
GoItO the casting AREA.^ Do NOT TAKE STYROFOAM. 

Steps 6 to i8 for practice only. 



iSE-^ TIN CAN AND A SMALL PIECE OF WOOD. 
ABOUT THE^SIZE OF -Y-OUR STYROFOAM DESIGN. 



USE 
\BOl 



fciAVE WOOD 



WAnJch the loop film on styrofoam casting. 
Riddle sand on a board. ^-^ 

fHjT riddled sand in the bottom of the tin CAhl. 



Pl^^ce the piece of wood in the tin can on the 
riddled sand and pack tight with fingers. 

Make sure the wood does not touch the sides and 
bbttom of the tin can. 



Fill the tin can up with sand, 
the piece of wood is. 



Keep in mind where 



Take a slick and spoon and cut a hole through the 
sand to the piece of wood. make the hole neat and 

SMALL. 
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^ s STYRDFdAM CASTING (CON't) 

16. Pack down sand around^ the hole you just cut. 

!?• If you need more practice than do steps 8 TO 16 
AGA I N • I' '/ 

18. ClEAN^ UP AND PUT THINGS AWAY. , > 

if9. Check with instructor for' the day that you Ure to 
CAST. Steps 20 to 26 are done the day you cast-. 

20. Use your styrofoam- in place of the wood block ano 
follow steps 8 to 18. 

21. Make sure' the styrofoam can be seen at the bottom 
of the sprue hole. ^ 

22., Make ^URE there is'no loose sand in the^ sprue hole. 

23. Put the tin can in the pouring area, cuean up the 
spilled sand af^d riddle, using small ^^sh, back 
into the sand bin. "'i 

24. The ALU(vf#MUM TAKES ABOUT 1 1/2 HOURS. T6sMELt . Ij 
MELTS AT 1280° F., SO THE INSTRUCTOR WIlK HAVE THE 
FURNACE ON AND TAKE CARE OF THE MELTirviG ANp POUR- 
ing of metal . 

.25. Blow off top of can with qello^^ 

26. Have liquid metal (aluminums poured into thel tin 
: ^ CAN.. . Instructor melts metal. \ 

27. Let cool no less than 5 minutes. Do not touch. 

28. ' Dump out thje sand and casting into sand bin. Use 

ASBESTOS GLOVES. ^ PUT CASTING IN ClJpLING AREA TO 
COOL. Do \oT TOUCH . USE TONGS TO PICK UP CASTING 
I^ROM BIN"!^ \ 

2 9. "^^WEXT day, cut off THE SPRUE WITH A HACK SAW AND 

y'put the sprue in marked tin can by the furnace. . 

30. Take a. curved-tooth file and^file the cutting marks, 
keep file clean with a file card. do not file the 

REST OF THE C/^STING. " ^ 

31. Clean casting with a wire brush, sjdap and -water at 

THE'sfl'NK. 
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TITLFi TIN CAN LAMP' 



SKETCH: 



/ 



i 

TOOLS & EQU I PMENT : HyY-ArFTYi fnf TO Rr.H. pliers 




2 



\ 



costL 



MATERIAL: 
Tin Can 

Oxygen and Acetylene 



PROCEDURES : 



REFERENCES: 



1 . 
2 



Obtain desired size can 



4 

5 i 



7 . 



Mark design 0NT^a..j;^^^N with a pencil or felt tip 

MARKER. 

USE A "OOVVTIP SI-ZE ON THE OX Y-ACET YLENE WELDER 

when burning out your design. 

Light torch, adjust flame, and follow your design. 
After you are through burning your deslgn, take 

a^IERS AND place YOUR CAN Itsl. THE SINK AND COOL WITh 

wXter. 

t0\ expand the sides press down on the top to push 
j|he side's out 

USE>Sl CANDL^ HOLDER, LAMP OR ANYTHING YOUR IMAG- 
INATldl^LE^S YOU TO. 

. J 
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TiTi F. ONE piece" casting 



COST:. 



SKETCI 



SKETCH PATTERN OF, YOU'ft. CHOICE 



riATERIAL: 
Aluminum 



TOOLS & EQUIPMENT: P/V^TEF^f^ , FURNACE . FLASK . SAND. SHOVEL. R I DOLE , f^^MER , ^ 
S POONS AND SLICK. SPRUE AND RISER PINS. 'BELLOWS, STRIKE OFF BAR. PARTING 
COMPOUND. MOLDING BOARD-. BOTTOM BOARD ; • 




PROCEDURES : 



REFERENCES: 



1 . 

2 , 
3 

5 < 
6 



I 



Select pattern... 

folldw procedure for molding one piece pattern. 
Take casting out of sand. 
5ut off riser, sprue and gates. 
File smooth. wH€R^e gate was cut off. 
Clean casting. 
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INFORMATION SHEET ' ~ . . >■ 



PROCEDURE FOR ;MOLDING ONE PI ECE ' PATTERN 



1. Work UP sand with shovel. ' 

2. Select flask and set in position on sand bo)c. 

3. Place pattern face up on molding board, inside drag secticdn of ; t 

FL-^K (SPRINKLE PATTERN WITH PARTI^Xp COMP). 

4. Riddle SAND over pattern, until pattern is covered by i/4" of §and. 

5. Pack sand around mold and around sides of flask with fingers. v ./ 

6. Add one shovel full of sand to flask- .Using a rammer ram EDCiE^t^ then 

THE MIDDLE "OF FLASK. REPEAT ABOVE PROCESS UNTIL FUASK IS FULL. \ ,^ 

\USING A STRIKE OFF BAR LEVEL TOP OF FLA^ EVEN WITH SIDES. 

Wt^H THE HELP OF A f^R I EnI) , PL ACE BOTTOM BO'ARD ON TGJP OF FLASK , AND 
TURN FLASK 0 VER -HHOLD I NG BOTH BOARDS- ( BE CAREFUL NOT TO' DROP FLASK). 

9< Remove molding BOAg.D from tqp. 

10. Sprinkle PARTING compound over entire mold- ./ 

11. Put top half (cope) of fiTask on, makincS^-sure it seats 'properly on 
bottom half. 

12. PiiSH SPRUE ANt^RISER PINS, IN PLACE d" INTO SAND). ' - 

13. r^m^i^up cope side follow i ng steps 4 through 7. ' 

14. Remove cope hal'^ of flask. By lifting stIraitsht up, set flask on- 
its side, not on its bottom. remove sprue and riser pins. ^ 



15. Cut gates and runners from sprue and riser hole to pa^ttern< 



16. Clean ur bottom o^ sprue, and riser hole by pressing loose sand p^^^^^;^ 

'/FIRMLY WITH FINGEf^S. ^ ^ ' 

17. To REMOVE PATTERN PROM SAND, (^SCREW DRAW SPIKE INTO THE PATTERN, TAP 
TH£ SPIKE GENTLY FROM^n^I DE IJQ^S I DE , LIFT THE PATTERN STRAIGHT UP (BE 
CAREFUL).. 

18. ' Set cope gently back on drag. \ 

19. Mold now ready to pour. See /instructor for use of furnace. 

20. ' Put all tools away" and clean up area around sand box. 
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INFORMATION^^HEET • ' 

PROCEDURE FOR MOLDING A SPLIT. PATTEf^N ... 



1 . 

2 . 

3 . 

4 . 

5^ 

7 . 

8 . 

.9 . 

10. 
1 1 . 
12. 
1 3 . 



Sl4 
15\ 

li 
17. 

18 . 

19 . 

20 . 
2 1 . 
22 . 



Work sanq^with* ^ovel. " • - ' 

Place one-half of pattern flat side down in middle op holding board. 
Place drag, pi.ns down over molding board. - 
Sprinkle^ parting powder on pattern and molding board, v 

Riddle sand over pattern, unt-il pattern is covered by 1/4'" of sand,. 

■ ■ • . . • - . ■ 

Pack SAND AROUND PATTERN WITH FINGERS. 

Finish filling drag with sand, and ram sand down-. 

When drag ife rammed fijll, use strike off bar to level top. 

Place bottom board on top- of drag ANb.^wifn the. help of a friend/* .. 

TURN DR/^G over.'. PINS UP. " 

REMOVE^MOLDING BOARD . ' . ■, -% 

Place cope on d'p^Kg and put second PialF' of pattern in.=place. 
Sprinkle PAf^TiNj3 powder on^ pattern. ^ \^ ^ 

AWAY 



Push sprue and riser /ins in sand 1 " deep/ arproximatelx 1 
from mold>^ , ' . 

REF^AT steps 5 THROUGH 8. - ■ , ^ ' , 

CAREF^^'LLY REMOVE THE COPE FROM THE DRAG AND PL ACE 'I T ON ITSAlDE AND 
OUT OF THE WAY. ^ " 



Remove the sprue and riser pins. 



Cut a gate from the sprue and riser hole to the pattern, 
the surface with your finger?' ' ' ^ / • \ 



Smooth 



Tap the screw lightly to 



Insert a draw spike into the "pattern. 
loo'^In the Pattern. 

Carefully lift the pattern from the board. 

Remove any Loose sand from the mold with the bellows 

Replace cope on drag, gently. 

Place' flask'Sin pouring area. See instructor . 



313 



ERIC 



B~40 



TITLE. PRESS' MOLD A DISH 



SKETCH: 



/ 



DIE BLOCK 



PLASTIC 



MOLD 




COST:. 



MATERIAL: 

Acrylic plasTic i/8"x 5" 

X 5" 



TOOLS & EQUIPMENT: <^rpni i c;aw^ ramh <^aw, rufffr, wft hry $andpap£r. CIRCL E 

rnMPAc;^^ qTATTHMARY qANHFR . f;L OV^^ . - OVEN , RULE. JIG _ ^ 



PROCEDURES: 



1. Select color^ of acrylic plastic sheet (do not 
remove paper ) . * 

2; Cut 5 x 5" square from sheet that conserves on 
material on scroll or band saw (do not remove 

PARER ) . 

3. Draw diagonal lines corner to corner to locate 

CENTER. 

4. Draw 5-inch circle, with compass. 

5. ' Cut out dish blank with either scroll saw or band 
• SAW. ' Cut a little outside of' line. 

-Q 

6. Sand edge on belt sander .to the line. 

7. . Sand EDGE wijh wet and dry emery paper, using 

WATER. 

8. Buff edge on buffer. ^ 

9. - Remove adhesive paper and place' in oven at 325^. 

Let heat for about 7 to id minutes. 

10. Ready the mold A'{flD die block. 

11. Put on asbestos gloves and remove plastic. 

1^. Center plastic ove^ mold and press, die block 
against plastic into the mold. 



13. Let cool for 5 minutes before trying Tca" remove.. 
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REFE 



?ESi 



V 



TITLEi MEMORY CUBE (ACRYL IC) 



. SKETCH: 



COST : . 




flATERIAL: 

2" X 2" Plastic Cube, or 



1 Plastic Cube 



TOOLS & EQU I PMENT : Oven', drill press. TWI|T drill 1/16. SANPPAPEfl^ (wet 6 DR Y ) 
240-400. 1/16 WELDING ROD, COLORED/ LAMITJATJNG CEMENT, PLIERS, BENCH BI£e 



PROCEDURES: 



REFERENCES: 



1 , 

2 

3 



5< 
6. 



Cut cube to size. 

Heat in oven.. See note. 

Flatten in a vise (smooth surface) ^ about i/3 
THICKNESS. Let cool in vise. Pick Ap acrylic 
with pliers. 

Lay out and drill i/i6 holes in bottom side. Do 
not drill through. 

USING 1/16 WELDING ROD, ETIP AND PUSH COLORED 
LAMINATING CEMENT INTO HOLES. 

HEAT IN OVEN«(SEE NOTE). WATCH AND TAKE FROM OVEN 
WHEN IT REACHES DESIRED SHAPE. A SMALL CUBE WILL 
RESHAPE FASTE.R THAN A LARGE CUBE. 



7. Sand, wet sand, and buff. 

NOTE: 2** X 2'* CUBES 325° FOR 30 MI'nUTES 
^ i X 1" CUBES 325° FOR 15 MINUTES 
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PROCEDURES: 



UP. 



REFERENCE: 



4v. 



7 . 



RN OVEN ON TO 400° AND ALLOW 



5 MJ^UTES TQ WARM 



Set TIMER FOR 15 MINUTES, THEN RRE-HEAT THE COIN 

purse mold at 400°,. 

Remove after is minutes using gloves and pliers 

AND DIP IMMEDIATELY 'in THE VINYL PLASTISOL. 

Be careful not- to touch the bottom or sides of the 
can as this would mar the surface. 

The length of time your hot mold is left in. the 
plastisol will determine your wall thi ckness . a 
dipping of 90 seconds will give you a wall thick- 
NESS OF 1/8" . 

Replace mold in oven after dipping for is minutes 
AT 400°. Be careful NaT TO MAR the'surface. 

Remove from curing ovb*! andxool in water from 
2 - s minutes. [ ' ~^j' 

Cut the coin case and slip off the form. Trim off 
excess plastic, then punch a hole in the end 
opposite the wire with a leather punch. punch ^ 
holes- for the key chain. 

Return molds, material and supplies to their 
proper place. don * t forget to- update your per- 
formance and expense sheet. 
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TITIF. ' HOW Tn MAKF A CASTI NG 



SKETCH:. 



riATERIALs 



COST:, 
•if 



SKETCH' YDUR MOLD 



Mold 

Casting Resin 

Catalyst 

Dyes 



TOOLS i EQUIPMENT: 



PROCEDURES: 



REFERENCES! 



3 . 

5. 
6. 

7 . 

9. 
10. 
1 1 . 
1 2 . 
1 3 . 



EKLC 



Select or make 'a mold.. 

If you make a mold, you 'can sh^pe it over a wooden 

SHAPE, PLASTER SHAPE, OR SOME CASTING BY V^ACUUM 
FORMING OVER IT WITH POL YETH^Yt ENE SHEET. REFER TO 

vacuum forming instruction sheet. 
Clean mold. 

Fill mold with water and -pour into cup to see how 
much resin^ is needed. dry the mold. 



Sel-ect dye colors. N 

Pour .amount of casting resin needed into cup or 
CUPS. Pour with spout of gallon container up, 

CLEAN SPOUT BEFORE REPLACING LID. 

/ 

Add dye color . 

Add 4 DROPS OF CATALYST TO EACH OUNCE OF RESIN. NO 
MORE - IF TOO MUCH IS ADDED, IT WILL BURN -UP MOLD. 

Stir thoroughly. 
Pour into mold. 

Let set overnight before removing. 

Break out op mold and clean mold for the next guy. 

Every casting made must be mounted or fixed in 
some way for display or use. 
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TITLE! NAPKIN HOLDER 



SKETCH 




COST:. 



MATERIALS 9 

1/8" ACRYLIC PLASTIC ^" WIDE, 
8" LONG 



TOOLS i EQUIPMENT: SCRIBE. TRY SQUARE .' STRIP HEATER. SCROLL SAW, COPING SAW 



PROCEDURES: 



REFERENCES: 



1 . 



8. 



ERIC 



Cut out a piece of i/e" acrylic plastic 4" wide 

AND 8" LONG, USING A COPING SAW OR BACK SAW. OR 
SCROLL SAW . 



2. Sand edges smooth by using a 240. ^oo grit abrasive 

PAPER . 

3^ Polish each edge on t.he buffing machine being 
careful not to burn the edge. ' 

^. Along each 8" side scribe a light mark 3" in from 
each outside edge. this. will be your fold mark. 

5. you are now ready to remove the protective paper 
from the acryli^c plastic. lay the flat 4x8 
piece across the strip heater elements making sure 
it i sv square -a^d-mat-ches-the -scribe- 'marks— y-gu- - • 

PLACED ALONG THE 8'"'EDGE. 

6. Allow the strip heater to warm up, then place your 
plastic on the strip heatef?. 



OBSERVE THE PLASTIC. YOU WILL NOTICE THAT THE 
'HEAT FROM THE ELEMENT SOFTENS THE^ MATERIAI^^ND YOU 
WILL SEE TWO LINES TOWARDS THE OUTSIDE ^Dd^B OF 
THE HEATED AREA. THE MATERIAL IS NOW READY TO 
BEND. 



Remove from heater and using a. try ^square as a 

GUIDE, BEND EDGE TO A 90° ANGLE. BE CAREFUL NOT 
TO TOUCH THE HOT SURFACE, AS THIS WILL MARK THE 

SURFACE. Repeat this procedure to make other 
ANGLE. Turn off strip heater. 



Congratulations: You have now completed a handy 
napkin holder. 
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TITLE! Hot -Pad Holder '( pla stic ) 



SKETCH: 




COST; 



MATERIAL: 

Plexiglass i/ie to i/e 
Cup Hooks 
Plastic Glue 
Laminating Cement 



tools i EQUIPMENT: Scroll Sawjfine tooth fo r SMOOTHER EDGES). DRILL S BIT 
(Drill Press or Hand Drill), File (fine tootk") , sandpape r (medium s fine) 
Buffer & Plastic buffing compound 



PROCEDURES : 



1, Draw pattern (or your own design) on backing paper 
of plastic. 

2, Cut out leaf (or other design) with scroll saw^. 

3, Cut out plastic base for cup hooks (APPROX, 5/8"" 

X 3" ). 

4^ File and/or sand edge of cup hook base (not 
necessary to polish edge of leaf)* 

5. buff^ edge of base. 

6. Locate and glue base to leaf. ^ 

7. Drill hole for hanging leaf (about 5/32" ) and- cup 
HOOKS. ' Ethelene Dicholride can soften plastic to 

SCREW IN CUP HOOKS EASIER. 



J 
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REFERENCES; 



ERIC 



TITIF. COLOR LAMINATir^G 



COST:. 



SKETCH: 




MATERIAL: 

1/4, 1/8 OR 1/2" CLfAR 

acrylic plastic 
Colored laminating cement 
findings 



TOOLS & EQUIPMENT: SCROLL SAW. 240, 400 ABRASIVE PAPER. BUFFER, DRILL PRESS » 
FLEXIBLE SHAFT I * . . 



PROCEDURES : 



REFERENCES: 



1. . Cut desired number of acrylic pieces from edge of 

scrap acrylic. 

2. Cement pieces together using colored laminating 

CEMENT. 

3. Shape using belt sander, files, and flexible shaft 
(instructor has burr >0r fle>iible shaft). 

4. SANP smooth by using a 240, 400 GRIT ABRASIVE 
PAPER. 

5. Polish on buffer.. 

6. Drill hole for hardware on drill. press. 
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TITLE; SCREWDRIVER 



SKETCH: 




COST:. 



MATERIAL: 

4 " X 1/8 Drill Rod 
P-400 Polystyrene 



TOOLS & EQUIPMENT: MILL FILE. BALL Peen Hammer, Screwdriver Handle Die, 
Injection Molder. Emery Cloth, Bench Furnace , 



PROCEDURES: 



REFERENCES: 



1 . 
2 



4. 
5, 



7. 
8 . 
9. 

10, 
1 1 . 
1 2 , 



Obtain a 4'Vpiece of -1/8" drill rod. 

Hammer, one end to the taper of a screwdriver blade 

WITH a medium weight BALL PEEN HAMMER. THIS SHOULD 
BE ABOUT A l" TAPER. 

File the sides of this taper to the blade shape of 
a screwdriver. ' 

FlLTE TAPER TO RIGHT THICKNESS USING A MILlViLE. 

NCJTCH AND FLATTEN HANDLE END FOR ABOUT AN INCH, 
SO T.HAT BLADE WILL GRIP INTO PLASTIC HANDLE. 




■'4 



Harden and temper to a 
bench furnace. 



PALE BLUE (590°) USING 



Polish WITH fine emery cloth. 
Place blade in groove of moLd. 



0<v 



Close mold and place in machine with center sprue 
hole under nozzle and clamp hand tight.. 

Inject plastic. 

p~art mold. 

Holding blade,, lift screwdriver out of cavity. 



REMEMBER, HANDLE ALL PARTS CAREFULLY. TWIS IS A FINE 

precision mold. Do not scratch, nick or drop. Do not 
forget to update your performance record sheet. 

' ■ '■ 



321 



B-48 



TITLEi .VACUUM -f^ORMING 



SKETCH} 

.,^6EE EXAMPLES IN PLASTICS AREA 
^ Name plat-e or Sign 

Forming from patterns 
Skin pack^^ging 



2\. 



COST:, 



MATERIAL^ 

1^" X 12" SHEET PLASTIC 



Blister packaging 
Making patterns from patterns 

A. Aqua Zap molds 

B. Molds for foundry work in hot metals 



TOOLS & EQUIPMENT: Vacuum former, buffer, files, abrasive paper, object , 

TO BE DUPLICATED 



PROCEDURES:- 



REFERENCES: 



ERLC 



1 , 

2 

3, 

5 , 

6 , 

7 , 



Select a pattern or object you wish to vacuum 
FORM. See instruction sheet. 

6et checked out on vacuum former. ' 

f 

Select the right plastic sheet for your project, 
Vacuum form your item. 

Cut, shape and paint and finish as desired. 



Mount or display^ your item as desired 



EVALUATE^ YOUR WORK, 
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TITLE; PRnrPnilRF FOR MAtCTNr, DUCK DECOY 
WITH EXPANDABLE STYRENE 



SKETCH: 



COST:. 




MATERIAL: 

Expandable Styrene Beads 



TOOLS & EQUIPMENT: Oven. Prepared Duck Moid. Length of 1/2" dowel 5" long 



PROCEDURES : 



REFERENCES; 



1 .. Turn oven on to 400°. 

2. Boil 4" of water in a pan and pre-expand the" 
virgin beads. 

V 

3. Place lo serving spoons of beads in boiling water 
and skim off as they rise to the top, 

4. ' Pack the mold full of pre-expanded beads- 

5. Set timer on stove for 20 minutes, then place duck 
body in oven. 

6. Remove body after 20 minutes using the gloves 
provided above the stove and cool mold by allowing 

;•' water to run over the mold. remember the duck 
body is thick in the middle and should be cooled 
for 2-5 minutes. ' * 

7. File THE parting line of decoy if necessary. 

8. Drill 1/2" hole for head pin through body in the 
center of impression made by filler plug. 

9. The BODY 4s now ready for paint. Remember lacquer 

BASED PAINTS CANNOT BE USED. 

PREPARING THE HEAD " 



1 



3. 
4 . 
5, 



6. 



Bolt the two 'Walves of the casting together and 
FILL with UN-expanded beads through the -hole in 

THE NECK. 3 

Insert the 1/2" dowel- in the hole with notches 
first until it hits the top of the casting and 
then pull it back 1/2 

Place in oven with duck body for 20 minutes. 

Remove from oven and cool completely. 

Remove bolts. Head now ready to install on body. 

Cleanup the area, return molds, materials and 
supplies to their proper place. 
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TITLE; LAMINATE A PICTURE 



COST:. 



SKET^CH; 



MYLAR PLASTIC FILM 



GLASS 
CLOTH 

pictOre 




flATERIALs 

Polyester Laminating Resin 
Picture 

2 FiBEfSiGLASS CLOTHS 

Catalyst 



LASS 
CLOTH 

SHEET OF GLASS 

TOOLS & EQUIPMENT: Wax. P.V.A, Release, Sheet of glass larger than picture, 
scissors. brayer> paint brush, mylar film, cup> stir stick, acetone 



PROCEDURES: 



REFERENCES: 



1. Select picture which is free of print on back ^. 
side, should not be more than 12" square. 

2. Cut two pieces of fiberglass cloth, with scissors, 
1" larger and wider than picture. 

3. Cut sheet of glass 2'/ longer and 2" wider than 

PICTURE, 

4. Cut mylar|Larger than glass. 

5. Observe ptlm loops. 

6. Lay up picture - wear eye protection. 

A. 'Wax glass and polish. 

' b. Coat over wax with fiber release p. v. a. Use 

brush and coat thin, let dry 30 minutes. clean 
brush in water. 

c- Pour 3 oz. laminating resin into paper cup. 

USE MEASURE, ABOUT 1/2^ CUP. 

D. Add 18 DROPS OF CATALYST AND MIX THOROUGHLY. 

E. Lay GLASS ON SEVERAL SHEETS OF NEWSPAPER. 

F. Brush thin coat of mixed resin on glass. 

G. Lay fiberglass cloth into resin and^ saturate 
WITH RESIN. Dab with end of brush. 

H. Lay picture face up into resin and coat with 

RESIN. 

I. Lay piberglass cloth into resin and saturate 

WITH REST OF CATALYZED RESIN. DAB WITH END 
OF BRUSH TO GET OUT BUBBLES. 



iCoVER WITH MYLAR PLASTIC FILM. 



B-51 



324 



LAMINATE A PICTURE (CON'T) ' 

K, Roll out air bubbles using brayBr. 

l/ Put some weight on mylar to hold it down if ; 
necessary. ' 

M, Set in storage to set up. Overnight necessary. " " ■ 

7. Clean brush. Give brush to instructor. ' V 

8. Peel of mylar the next day. , , • • 

9 . Peel from glass. ^ ■ 
10. Clean glass for reuse. 

.11. Trim to size on squaring shear. 

12. Frame with wood if desired. -j^' 
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TITLE; I FATHFR WAI I FT 




COST:. 



MATERIAL: 

4-5 oz. Leather 
Lace 

Wallet Inside 
Needle 



4 



TOOLS & EQUIPMENT: Sw I VEL KN I FE , STAMPING TOOLS. THONGING PljfcNCH MALLET , 
DIVIDE>RS. AVIATION SNIPS \ ' ^ . 



PROCEDURES : 



REFERENCES: 



1 



3. 



5 . 



8 , 

10. 
1 1 . 



DRA'W 1 RECTANGLE 3 3/8" X 9^" ON A PIECE OF PAPER 
AND HAVE A 1/4" BORDER LINE* ON BOTH SIDES. i!» 

Draw i flower design inside of the border lines. 
Let the design touch all four' border lines. 



Dampen leather on both sides, 
pattern on the grain side. 



CENTER AND TRACE 



Carve design with swivel knife, hold swivel knife 
at 45° angle, front and back and perpendicular 
sideways to the leathe^r. cut all lines, design 
and border (use marbl^^lab for stamping). 

Stamp the desksn. using, the ^stamping tools in the . 
following order: 1. b.evel 2. camouflage 

3. VEINER or shell' 4. ShADER 5. SEEDER 

6. Background 7. Dress cuts. 



Set DIVIDERS at i/8" and scribe 

THE EDGE OF THE WALLET. 



A LINE AROUND 



Use either a THONGiNgt, ch^isel or thonging punch to 

PUNCH THE LACING KOLES, ALONG THE 1/8" SCRIBE 
/ LINES. 

LINE UP THE WALLET INSIDE WITH THE OUTSIDE AND 
PUNCH LACING WHOLES TO MATCH. 



Clpan with leather ^LEACH. 

APPLY ONE COAT (DF NEAT-LAC. 

Lace the wallet . 



Let dry overnight, 
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TITLE! CHOKER (LEATHER) 



SKETCH: 




COST! 



MATERIAL! 
Leather 
Tan Kote 
Lace (for. ties) 
Leather Bleach 
Lace (for edges) 



TOOLS" i EQUIPflENT: SCISSORS, TIN SNIPS, SQUARING Shears, Leather Stampin g 

Tools. Mallet, Brush, Swivel Knife, Revolvi ng Punch, Pencil, Wood (to cut 



ON ) 



PROCEDURES: 



REF=£RENCES.: 



1. Cut a piece of paf^er the exact size of your 
finished leather choker. draw a border and/or 
design on the paper'. mark the holes required. 

2. Figure your cost and record in your notebook on 



8 , 

9 , 
10. 



'11 



12, 



EKLC 



THE EXPENSE. 



3. Cut leather from edge of large piece. Use draw 
gauge for long straight cups. ' ; 

;4. Dam/e-n leather, lay design on leather and trace . 
ov^r it with a pencil, so as to leave an impres- 
&N . Mark any holes required . " * 

Cut lines on leather with ^swivel ki^ife. 

Beve\- on the outside ^dge with swivel knife cuts. 

Using stamping TiOOLs finish stamping design, 
follow directions on pages 38, to 45 in general 
Leathercraft - by Cherry, ' Follow these directions 

AND YOU will HAVE A DESIGN YOU CAN BE VERY PROU^D. 
OF. " 




Punch holes for lace and tie=5 using ^A^^&trCcK of 

WOOD ' TX) work on . . 

- lace edges if desired.. 

Clean with, leather bleach, which' is located in 
the finish area. rub"* on with ;a pad of paper 
TOWEL. Let-dry overnight. Wash hands thoroughly 

WHEN FINISHED. AS LEATHER BL&ACH IS Ar. TYPE OF V 
POISON. ' ' . ^ ^ V ^ 

If you do not lace edges, dress edges with Tan 
Kote. 

Rub Tan Kote on in finish area. 
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TITLE^ I FATHFP VT'^np COST: 

' ^ . riATERIAL: 



SKETCH: 




TOOLS & EQUIPriENT: Leather shear , leather punch, saddle ^s^tamps, swivel knife 
(OPTIONAL), Edge Beveler, Edge Slicker ^ - .__ 



PROCEDURES: 


REFERENCES: 


. 1 . 


Lay dut template on leather (do not waste). Draw 






PATTERN. (No BALL POINT.) 


• a 


2 . 


Cut out with leather shear.. 




3 . 


Bevel edges. 




4 . 


SLv'ick edges. 


( 


5 . 


Punch rivet holes. 




6 . 


Case leather. Use ci^ean sponge / cloth or paper. 




7 . 


Carve design with swivel knjfe. Jh;s is an 
optional step. ^ 




8 . 


USE APPRDPRIATE SADDLE STAMPS. 




9 . 


DYE LEATHER (IT MAY BE A^JTIQUED .AFTER DYEING). 




1 0. 


•Apply Tan Kote or other leather preservative. 




1 1 . 


Pi VET VISOR TO B^^ND. 




1 2 . 


Cut BAND IN BACK TO EXACT HEAD SIZE. 




1 3 . 


' Punch 4 holes in the ends of each head band strap. 




1 4 . 


Lace ends and adjust td your^size. 
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TITLE; NATURE TAN BELT 



COST: 



SKETCH: 




riATERIAL: 

Nature Tan Leather 
Belt Blank 7-8 oz. 

DYES 

Bees Wax 

Neat Lac 

Belt Snaps. 



TOOLS A EQUIPflENT: cixAMPTMr, Tnni c; , m At i ft, rpi i':;h , -j^WTyFi KNIFE. 'i^ARBLE SLAB 



OCEDURES: 



REFERENCES : 



1 

2 



4 
5 
6 
7 
8 



1 0 



EKLC 



Dampen leather. 



Cut 



Stamp desired designs with stamping tddls 
stems where desired with swivel knife. 

Punch hdles fdr ^naps with drive punch. Punch ^ 
sldt fdr buckle wilh drive punch.- instructdr has 
the bag punch. * 

Finish with Omega Dye. Dyes are in finish area. 
Finish with Cdva Dye dnly if desired. 
Bevel edges with edge 'beveler . 

DYE EDGES with DARK^BRDWN DR BLACK OMEGA DYE. 

Dress edges with bees wax. Slicker briskly dver 
BEES WAX. Ask instructdr fdr'demdnstratidn.^ 

Brush dn Neat Lac in finish area. Wait until 

DYE dries dr . wipe DN CARNUBA CREAM . USE SD£, 
CLDTH. 

Set snaps. 
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dOST: ^ 

MATERIAL J 

6-8 oz. Leather 
Dowel (birch) 
Tan Kote 
Danish Oil 

) 

/ 

TOOLS & EQUIPMENT: Scissors, Aviation Snips, Leather Stamping Tools, Mallet. 
Wood (to cut on). Brush, Revolving Punch, Saw, Sandpaper, Swivel Knife. 



Pencil, Marble Block (to stamp on) 



procedures : 


REFERENCES : 


1 • 


Cut a piece of paper to exact size of the template 
for a leather barrette. mark holes. template is 
in crafts area. 






2 . 


Figure cost and record ^in your notebook on your 
expense record form. 






3 . 


Cut leather from edge of larger piece. Use 
aviation snips. 








Dampen leather, lay paper pattern on. leather and 
trace around it- with leather stylus. mark holes. 






5 . 

> 


Stamp desired designs with stamf>ing tool3. Cut 
st£ms where desired with swivel knife. 






6. 


Punch holes with revo,lving punch. 






7 • 


Finish WITH Omega dye (dyes are in finish area). 








Finish with Cova dye only if desired. 






9 ; 


Bevel :,eDGES with edge beveler. 






10. 


Dress EDGES WITH Tan Kote and smooth with edge. 

SLICKER. 






1 1 . 


Rub Tan^Kote in finish area. Wait until dye 

DRIES. 






12 . 


Cut dowel to length, finish ends and sand. (To 
point use pencil sharpener.) 

1 
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TOOLS & EQUIPMENT: .STAMPTNir, Tnni s. Mali et. Snap Set. Rotary Punch. Edge 
Tools. Bag Punch. Swivel Knife. Marble Slab (to stamp on) 



PROCEDURES: 










REFERENCES: 


1. Draw i rectangle 

BELT BLANK (MAKE 


□N TRACING 
DESi GN ) . 


PAPER 


THE WIDTH 


OF THE 




2. Moisten leather, 
grain side 


CENTER AND 


TRACE 


DESIGN ON 


'THE 





3. -.-Garve design with swivel knife and stamp with 

stamping tools. use marble slab to stamp on 

4. Bevel edges with edge beveler. 

5. Clean with leather bleach in finish area. 

6. optional: finish with antique. 

7. One half finish edges with edge slicker. 

8. Apply one coat of Neat Lac found in finish area. 

9. Punch holes for snaps. Use drive punch. 

10. Punch oblong slot for buckle (use bag punch). 

1 1 . Set snaps . 
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TITLE; ' WATCH BAND 



SKETCH! 
SNAPS 




WIDTH OF WATCH 



COST! 



flATERIAL! 



Leather, 8-9 oz., i 3/4'' 

WIDE 

Leather, 3-4 oz., 5/8" x 



2 Snaps 
* Rivets 



Jl 



4^RIVETsi> 

TOOLS & EQUIPMENT: Scissors. Edge Beveler. Edge Creasing TooL. Drive Punches . 
Snap Button Set. Edge Slicker 



PROCEDURES: 



REFERENCES: 



!• Cut a strip of belt leather (8-9 oz. ) long enough 
to wrap around your wrist comfortably (allow" 3/4" 
overlap for snaps). 

2. Clip corners on each end or- round as desired. 

3- Bevel all edges with the edge beveler. 

4. Case LEATHER (MOISTEN THE EDGES) OF THE LEATHER 

with a damp paper towel. 

5. Crease around all edges with edge creasing tool. 

6. Punch holes on one end. Be sure They are proper- 
ly placed. Wrap t^he band around your wrist, fit 
it snugly , then get a fr i end to mark the posi ti on 
for the two holes on the opposite end and punch. 

7. Find the center line across the watch band and 

MARK LIGHTLY. THEN MARK 5/8" ON EITHER SIDE OF 
THE CENTER LINE TO PLACE • THE WATCH STRAPS. 

8. Mark i i/8"on either side of the center line, 
mark and punch for placement of the first rivets. 

9. Mark 3/4" from each of the rivet holes, then 

PUNCH FOR the SECOND RIVET. 

10. Cut and trim hold down straps. Punch them to fit 
watch band. 

11. At this time dye and finish as desired. 

12. Slick edges using carnuba cream and slicker disc. 

13. After dying is complete, rivet hold-down straps 
to band and fasten snaps in the proper places. 

14. Apply carnuba cream to watch ban^- and buff. 

15. Fill out an evaluation form and present to your 
instructor for finishing approval. 
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TITLE; OOPPER TOOLING 



SKETCH: 



COST:. 




MATERIAL: * 

1 - 6" x 8" copper foil 
Dowels for modeling 

TrAC I,HG^) PAPER 

Flat black paint 



TOOLS & EQUIPMENT: Av/tatthni c;n]tp<:;, pfncti sharpfnfr (TO SHARPEN 1/4" WOOD 
nnwFi ) : 



PROCEDURES : 



REFERENCES: 



1 . 

2 . 

3 . 



ERIC 



Cut one 6"x 8"'piece of 40 gauge 'Copper foil. 
Use aviation snips. 

Cut a 1/4" WOOD dowel 6" long. 

Sharpen wood dowel in the pencil sharpener on one 
END. Bevel. THE opposite end. 

Follow copper tooling chart steps i through 12. 
(Step 7 - use marble slab for background). 

Use a magazine or paper towel to make a soft 
background to work on. 

Mount picture on plywood board or frame. 
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TITLE! ART METAL BEATING D OWN A TRAY 



COST: 



SKETCH: 







* 






FORM 














flATERIAL: 

3/4** X X 12'* Plywood 

20 - 24 GA, 12 " ^ 12 " 

Aluminum 

4 NAILS 

Steel wool - fine 
Abrasive Cloth - fine 



TOOLS & EQUIPMENT: FORMING HAMMER. TINNER SNIPS, SINGLE CUT FILE, BALL PEEN 
HAMMER. BAND SAW^^ JIG SAW. DRILL PRESS, SABER SAW, BUFFER ' 



PROCEDURES: 



t 



REFERENCES! 



1 . 



3 . 



.5 . 



8 . 



10. 

1 1 . 
1 2 . 



Draw the shape that you want youri 
round,. oval, irregular. 



RAY, E.G. 



Draw the shape on 
piece of plywood. 



THE CENTER OF THE 



12" X 



Cut the tray shape out of the center -of a 
piece of plywood. 



12 



3/4 



-7 



.Cut a PIECE of 24 gauge aluminum 12"X 12" AND 

draw the layout line showinc? the section to be 
- beaten down... ' • 

Nail the metal at the cor*jers to the form, to 
hold in place over the form. 

. Use the metal or .v^od face forming hammer . Strike 

the .METAL W.IXH GLANCING BLOWS -INSIDE THE LAYOUT 
LINE AREA TO, BE SUNK. 

As THE METAL TAKES SHAPE, WORK TOWARDS THE CENTER 
IN ROWS UNTIL THE METAL IS STRETCHED TO THE 
BOTTOM OF THE FORM. - - 

As YOU WORK THE METAL IT WILL e4cOME HARD. THE 

metal will require annealing. ' , 

Planishing smoothes away hammer marks and will 
give a fine finish to the metal surface. 

Finish THE project by cutting, filing, and en- 
riching THE EDGE AS DESIRED. 

Clean with fine steel wool. 
Buff to the desired luster. 



331 

B-61 



TITLEt rARVFn WRHn PLAQUE 



COST: 



SKETCH: 




MATERIAL: 

BASSwooD OR Pine 



0 



TOOLS & EQUIPMENT: CARVING TooLS» Steel Scale, Screw Driver, Hand Saw, Stain, 
Danish Oil 



PROCEDURES : 



REFERENCES: 



1. Draw or trace design on wood. 

2. Cut AwLl lines on the carving with a V tool. 

3. Stop cut all lines. A stop cut is made by cutting 

each line 1/16''T0 1/8**'DEEP. 

4. Carve out against the stop cuts in the areas you 

DESIRE. 

5. The design should be carved about 1/2 the thick- 
'ness of the wood. " ' ^" 

6. Aftep? the stop cuts and other cuts are at the 
desired depth, round the plaque to shape with 
carving tools. 

7. Most carved projects should not be sanded. . This 



8 , 

9 , 



EKLC 



removes the ''carved look" . 

Finish as desired. Stain or oil look nice. 

Mount screws and wire on back in order to hang 
your plaque. 
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SCREWS 




2/3 DISTANCE 



T i T LE : . -MAKING A RING 
SKETCH: 



COST:. 




riATERIAL: 

1/4" X 3" Strip Nickel 
Silver 



SEAM 



TOOLS & EQi)ipme:jT: Paper . ^Sc I ssors . Wooden Block Form, Ring Mandrel, MALLET t 

_ F.L A T Metal File (option). Oxidized wire-^-~Natural Gas ToRcfn, Sil i con 

C AR BiDE ^Abrasive, Buffer 



PROCEDURES f 



1 0 . 

1 1 , 



ICuf |P/?^PER PATTERN 1/4" WIDE AND 3 " LONG . FiT TO 
FINGER AND TAPE. MAKE SURE IT WILL SLIDE ON AND 
OFF FINGER. MARK FOR LENGTH. 

Cut 1/4" STRIP OF nickel silver on foot squaring 
SHEAR. Trim to length on shear. 

Lay strip over wooden form block. Place ring 
mandrel in middle of strip and tap with mallet to 
begin forming round shape. 

REMO VE MANDREL ' AND T AP "ENDS OF "STR I P^ TO W ARD " EACH 

other until ends are approximately 1/8" apart. 
Place ring, with padded protection, in vise. Use 

f=LAT METAL FILE AND FILE EDGES OF ENDS STRAIGHT" 

/acndvflat. when ends are butted together there 
s'hou'ld be no gaps or light should not show 

THROUGH. 



Tie ring together with oxidized 
ends of ring together, or 



WIRE TO BRING 



Tap ends of ring so -that they overlap each other 
BY 1/8" . This creates a springiness in strip so 
that when , pulled apart and butted together, they 
will remain in that position. 

On soldering bench, prop ring between bricks with 
seam in up position, or on top. 

Place silver solder flux on top and bottom of 

JOINT.- 

Lay small piece of silver solder on joint. 

Adjust torch to a small flame. Apply heat from 
flow solder along entire *joint. 



BOTTOM, 
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MAKING A RING (CON'T) 



12. After ring has cooled, place' ring on mandrel and 
round ring with mallet. 

13. File smooth with mill smooth hand file. Keep 

METAL PARTICLES CLEANED OUT^OF FILE WITH CARD 
FILE, 

14. Sand smooth with silicon carbide abrasive start- 
ing WITH 220 GRIT AND FINISHING WITH 600 GRIT. 

15. Polish with buffer on a mandrel. 

16. Rings may be peened on a mandrel held in a vise 
with a polished peening hammer. 



EKLC 
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riTLEi "FFFLEY' 



SKETCH: 



COST:. 



•MATERIAL: 

•^Walnut or Maple, approx, 

2 X 2 X 4 



TOOLS i EQUIPMEr4T: HANn^Aw, <;TATTnMAPY .qANi PFR, Rasp. File. Sandpaper. 
nANT.qH Hti 

PROCEDURES; REFERENCES : 

1. Select, DESIRED WOOD an[>*€4jt with handsaw (short- 
storage ) . 

2 . - Record cost, 

3. Shape on .stationary sander. 

4. Shape next with v^eeo^ rasp and -wood fi^^e. 

5. Sand out all fil^-*^arks with ^^o'crlt sandpaper. 

6. Sand out all tf^o marks with #80 grit san[>papE:R. . 

7. Sand out all ff80 marks with #120 grit sandpaper./. 

8. Sand out all »\2o marks with ^220 grit sandpaper, 
^.9. Apply oil finish and sand oil in with #400 paper. 



I 



I 
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INFORMATION SHEET 



; COPPER ENAMELING PROCEDURE 




Get 'eLA^^fCqRPE-R .P!E,G^'OF?. I^^KE YOUR OWN. 
Sand JJ^E'^ frRONf SURFACE^rROROUGHLY. 

AP§i.^' copper' CLEANER TO'-'tHE BACK AND DRY OVER LID OF KILN. 

I^F^/^-ii^„ a'round copf^er^Wshape on piece of paper,.^^i^^t^^an^out ■ colors 
ifF eKiamel you intend to; use. -"'^ 



LUMPS OE 
COLOR 





STRINGS 



BASE COLOR 



n 



/ 7 
8 
. 9. 
1 0 
1 1 

12 . 
1 3 . 
1 4 



Tear dff small pieces of butcher paper for laying copper piece on 
when applying enamels. • . v 

Brush on gum solution to front side. 

Place on clean paper and apply base color. 

Place on another piece of clean paper . 

PAUR_ EXTRA .ENAMEL .^^F^ BASE COLOR BACK INTO BOTTLE. 

Apply lumps of color and strings. 

Place copper enamel project in kiln and heat until surface enamel 
has melted. * ^ 

Swirl at this time if you desire. 

When removing swirl sticks, be careful not to flip project over. 
If the swirl stick bonds to the copper, remove the project from 

THE KILN AND LET COOL. THE SWIRL STICK WILL COME OFF. 



(7 



/ ^ 
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POWER MECHANICS LABORATORY EXPERIENCE *1 
f 

^ . TUNE UP FOR. SMALL ENGINES 

REFERENCE : SMALL GASOLINE ENGINES . by Stephenson Pgs. 119-131 

SMALL G^AS ENGINES ' BY PURVIS PGS. 115-126 

POWER MECHANICS BY AttebERRY v^Pgs. 77-85 ' 
• BRIGGS S STRATTON MANUAL 

INTRODUCTION : 

Engine tune-up does not involve major engine repair work; rather, it. 
is a process of cleaning and adjusting the engine so that it will give 

TOP Pe'^RFORMANCE . TUNE-UP CAN BE DONE BY AN EXPERIENCED ENGINE OWNER 
OR IT CAN BE DONE BY A MECHANIC. TUNE-UP IS TYPICALLY DONE BY THE 
MECHANIC WHEN AN OWNER BRINGS -A LAWNMOWER IN FOR A SPRING CHECKUP 
PRIOR TO SUMMER USE. 



PROCEDURE: 




1. Inspect air cleaner, clean and reassemble air cleaner. 

2. Clean the gas tank, fuel lines, and any fuel filters or screens. 

3. Check compression. * ' ^ - 

4. Check spark plug; Clean, regap or. replace, 
operation of the governor. 

MAGNETO. ^ ' ' 

7. F ILL CRAWcASE "W^^ OIL OF THE CORRECT TYPE. 

8.. Fill gasoline tank with regular gasoline, be sure to mix oil 
with the gasoline if it is a two-stroke cycle engine. 

9. Start engine. 

10. Adjust carburetor* for peak performance. 




5. Check 
6.. Check 
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POWER MECHANICS LABORATORY EXPERIENCE *2 



DRAIN OI L REFILL CRANKCASE ' • 
'■ — — 

REFERENCES* SMALL GASOLINE ENGINES BY Stephenson • Pes. 58-64 

INTRODUCTION ! 

— ' ' ^ 

The CRANKCASE OIL SHOULD BE CHANGED PERIODICALLY. ThE EXACT NUMBER 
OF OPERATING HOURS BETWEEN OIL CHANGES VARIES FROM MANUFACTURER TO 
MANUFACTURER. IT MAY BE AS SHORT > TIME AS EVERY 20 HOURS OR AS LONG 

a time as every 100 hours. (every 2f5 hours is most common). true, 
the manufacturer's suggested oil change interval can be stretched, 
but to insure minimum engine wear and ma x i mum ' eng i ne life, follow the 
manufacturer's lubrication 'suggestions. 

Manufacturers generally recommend ms (severe duty) quality engine 

OIL; HOWEVER, SOME MANUFACTURERS PERM I T THE USE OF MM (MEDIUM DUTY) 

OIL. Avoid ml (light duty) oil. The viscosity recommended is often 

SAE'30 FOR SUMMER AND SAE 20 FOR WINTER. Of COUR SE HERE , TOO , THERE 

are variations. 

It is a good idea to drain the oil when the engine- is .hot since, more 

DIRT AND slightly* MORE OIL CAN BE REMOVED. REMEMBER, DIRTY OIL SHOULD 
BE REPLACED BECAUSE IT Wll-L NOT GIVE PROPER, HIGH QUALITY LUBRICATION. 

PROCEDURE: ■ * . . 

The following procedure is a general- x5'(J'I(d£ and specific steps of the 

PROCEDURE MAY BE REVISED SINCE THERE ARE^ANY MAKES OF ENGINES. 

1. Remove the add-o.il plug. 

2. loqsen and carefully remove the drain plug. do not* drop the plug 

WHEN IT COMES OUT OF THE ENGINE. BE SURE TO HAVE A CONTAINER 

right under the drain hole. ♦ 

3. Allow oil >o drain, then tip the engine slightly to get the last 

BIT OF ofL FROM THE ENGINE. 

4. Replace the drain plug. . Do not ••overtighten 

5. REFILL THE CRANKCASE WITH CLEAN OIL OF THE CORRECT QUALITY AND 

viscosity. ^ 

6. Check the., oil level with the dip stick if the engine has one. On 

ENGINES NOT HAVING A DIP STICK, FILL THE CRANKCASE UNTIL OIL CAN 
BE SEEN AT THE HOLENdR IN THE FILL PIPE. 

J ^ \ 

7. • Replace the add-oil plug. - - 



341 



POWER MECHANICS LABORATORY EXPERIENCE #3 



CLEAN AND REGAP SPARK PLUGS 



REFERENCEt . SMALL GASOLINE ENGINES b\ Ste-Phenson Pgs\ 100-106 
SMALL GAS ENGINES B^PURVIS PgS-'205 



POWER MECHANICS by Atteberry Pgs. 79 



INTROOUCTJONi 



Spark plug performance can often be improved by periodic cj-Eaning.. 
Also, spark plug life can be lengthened, f Most manufactureIrs of 

ENqi^NES RECOMMEND THAT SPARK PLUGS BE CLEANED EVERY 100 HOURS OF * . 

ENGINE OPERATION. OF COURSE, IF A PLUG IS DAMAGED,^ I N SUL A T OR , C R ACKED , 
ELECTRODES WORN AWAY, ETC., CLEANING CANNOT REPAIR THE DAMAGE. 

' ' * ? 

•Spark plugs are often fouled in any of five ways: Oil Fouling is ^ 

INDICATED BY WET, OIL DEPOSITS. TH I S 'COND I T I ON IS CAUSED WHEN OIL 
IS PIMPED (BY THE P I STON- (R I NGS ) TO THE COMBUSTION CHAMBER. A HOTTER' 
SPARK^I^UG MAY HELP BUT THE CONDITION MAY HAVE TO BE REMEDIED BY 
ENGINE 'overhaul- . . 

Gas Fouling or fuel fouling is indicated by a sooty, black deposit on 

THE INSULATOP TIPS, THE ELECTRODES AND SHELL SURFACES. ThE.CA"USE MA^^ , 

be excessively rich fuel mixture, "light loads, or long periods at ^ 
idle speed. . ^ • 

Carbon Foulinc^ i-s indicated if the plug has dry, fluffy black deposits. 
This condition may be ^caused by excessively rich fuel mixture,- improper 

CARBURETOR ADJUSTMENT, CHOKE PARTLY CLOSED, CLOGGED AIR CLEXNER. AlSO. 
SLOW SPEEOS, LIGHT LOADS, -LONG PERIODS OF IDLING AND THE, RESULTING 
•*COOL** OPERATING TEMP^^RA^URE MAY CAUSE DEPOSITS NOT TO BE BURNED AWAY. 
A HOTTER SPARK PLUG MAY CORRECT CARBON FOULING.' 



Lead Fouling is indicated by a. soft, tan, powdery deposit on the plu 
thjese depo^- : ts of lead' salts bu i ld up during low speeds and light 

LOADS. They CAU-SE ' no' problem A-T low speed but at high speeds, Wt^EN ^ 
THE PLUG HEATS UP , . THE * F OUL I N G "w I LL OFTEN CAUSE THE^PLUG TO MISFIRE, 
THUS LIMITING THE ENGINE'S TOP PERFORMANCE. ^ • 

Burned Electrodes ^ARE indicated by thinned out, worn away electrodes. 
This condition is caused by the lean*"fuel mi xTUf2^,,"Low octane fuel, - 
cooling system^a ilure , or long perils of h i gh \^peed-hea vy load. a 
colder plug may .viorrect this trouble. 

Correct- spark plug type and correct spark plug gap- setting ,are. found 
in the engine operator's manual. 

PROCEDURE 



1. 



1. Remove the spark plug - examine ^condition of plug-. 

2. Check spark gap prior to cleaning and resetting. 

3. Wire brush shell and threads. ^ 

^. Clean insulator with a rag soaked in solvent. 

c 

5. " Clean- ELECTRODES and sparking surfaces. 

6. • Regap the plug to the correct setting. 

7. Reinstall plug (Don't forget the spark plug gasket) 
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POWER. MECHANICS LABORATORY EXPERIENCE #4 

CLEAN AND ADJUST THE BREAKER POINTS 



REFERENCE ; SMALL GASOLINE ENGINES by .Stephenson Pages 119-131 

SMALL GAS ENGINES , BY PuRVis Page 190 

POWER MECHANICS by Atteberry Pages 36-46 
BRIGGS S STRATTON MANUAL 

• INTRODUCTIO-N; . ' . 

The correct setting of the breaker points is essential to the operation 
of the magneto. the maximum opening to the points is most often .020". 

HOWEVER, SOME MAGNETOS SPECIFY .OlS", .023", OR OTHER SETTINGS. ChECK • 
THE manufacturer's RECOMMENO AT I ONS . , ' * 

The breaker poi nts - shoulo fully line up with each^other, ano they should 

CONTACT FLAT AGAINST EACH OTHER. ThE BREAKER POINTS HAVE A CHROME OR 
SILVERY APPEARANCE WHEN THEY ARE NEW ANO AS THEY ARE USEO THEY BECOME^ 
GRAY.. iF THEV AAVE BEEN PITTEO THEY SHOULO BE REPLACED. 

PROCEDURE; 

1. Remove the spark plug leao". 

2. ' -Remove the air shrouo, grass screens'> etc., in the area of the 

MAGNETO. ' 



Remove the flywheel. This is not necessary if the points are not 

LOCATED under ^ it ."//HEEL. SOME FLYWHEEL NUTS HAVE LEFT HAND 
THREADS.' \ . 

4. Remove breakiir p.:iint cj^/ef-.' 

5. Rotate the" crakkshaft until maximum poitsit opening is attained. 

■ 6. Check the breaker poitnIT gap, using a flat feeder galtgh, pfJior to ' 

CLEANING ArO RESETTirJG. *" ' 

7. Clean the pdi. ts with alc :hdl on a lint-free cloth. 

8. Loosen the breaklj'? nntNT assembly lock screw. 

9. VyiTH points at maximum OPENING, TURN THE BREAKER POINT ADJUSTING 
SCREW TO ATTAIN THE CORRECT SETTING. ChECK THE SETTING WITH A 

flat feeler gauge. 

10. Tighten breaker point assembly lock screw. v 

11. Rotate the crankshaft several times. 

12. RECHECK breaker point setting with 'A FLAT FEELER GA.UGE. 
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POWER MECHANICS LABORATORY EXPERIENCE #5 



. BASIC FLYWHEEL MAGNETO PARTS 

REFERENCE : SMALL GASOLINE ENGINES BY Stephenson Pages 84-95 
POWER MECHANICS BY Atteberry -Unit 4 



SMALL GAS ENGINES BY Purvis Page 193' 



INTRODUCTION: 



The magneto ignition system is a very relia3le and i •^O'JBle-free system. 

Of course, one big advantage of the magneto is tha" i"^ does not require 

a storage battery for a power source. t^e magneto provides the spark 

for ignition, voltages of a few hundred volts are. stepped up to about 
20,000 volts, enough to jump the spark gap in the spark plug. 

There are seven basic parts which work together to produce the ignition 

SPARK :^ 

1. High TENSiorvj Coil 5. Permanent Magnets" 

2. Laminated Iron ,^ e. Spark Plug Lead 

3. Condenser 7. Spark Plug ^ 

4. Breaker Points 

a brief review of the complete magneto cycle might be helpful in the 

STUDY OF THE PARTS. WhEN VhE PERMANENT MAGNET IS FAR AWAY FROM THE 
HIGH-TENSrON COIL, IT HAS NO EFFECT ON THE COIL. BUT AS THE PER'MANENT 
MAGNET COMES CLOSER AND CLOSER, THE PRIMARY COIL •'FEELS** THE INCREASING 
MAGNETIC FIELD. THE COIL^ IS B§I.NG CUT BY MAGNETIC LINES OF FORCE, AND , 
THEREFORE, THERE IS C UR REN T ■ I N-^"? T HE!' PR I M AR Y C 0 I L . THIS CURRENT TRAVELS- 
THROUGH THE BREAKER PO I N TS AND"" I NTO GROUND. WhEN THE PE RM A NEN T ^ M A G NET 
IS JUST Ab[ouT opposite TjHE HIGH-TENSION COIL, THE MAGNETIC FIELD AROUND 

both coils is^reaching its peak. also, the piston is reaching the top 
of its stroke, compressing the fuel mixture. 

The breaker cam causes the breaker points to open quickly. With the 

PRIMARY CIRCUIT BROKEN, THE ELECTRON FLOW IMMEDIATELY STOPS. WhEN THE 
FLOW OF ELECTRONS STOPS, THE MAGNETIC FIELD THAT WAS BUILT UP AROUND 
THE PRIMARY AND SECONDARY COILS COLLAPSES VERY QUICKLY. MAGNETIC 
LINES OF FORCE ARE, THEREFORE, CUTTING THE COILS VERY RAPIDLY AND HIGH 
VOLTAGES ARE INDUCED IN THE COILS. IN THE SECONDARY COIL' THE VOLTAGE 
M/^. REACH 18,000 TO 20,000 VOLTS, ENOUGH TO JUMP ACROSS THE SPARK GAP 

in the spark plug. this spark ignites the fuel mixture and the piston 
i^s forced down the cylimder. 

you are to disassemble the engine to expose flywheel magneto parts. 
Study the arrangement of the parts. Turn the engine over and observe 
how the breaker points are opened and closed. remove the basic parts 
of the ignition system for closer inspection. the following procedure 
is a general guide and specific steps, of the procedure may be revised 
since there are many makes of engines. 

PROCEDURE ; 

1. Remove spark plug lead from spark plug. 

2. Remove any air shrouding, grass screens, recoil starters , 'etc . 
from, thf flywheel area. 
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BASIC FLYWHEEL MAGNETO PARTS (Continued) 



3. Remove the flywheeu ano flywheel nut. Use a flywheel puller if 
one is available. ' if a flywheel puller is not^at hano , oellver 
a sharp blow ti) the eno of the crankshaft with a plastic or soft 

HAMMER. Nut SHOULO be on ENO OF SHAFT WHEN YOU STRIKE THE SHARP 
BLOW. . 

4. Remove breaker point cover (on some engines). 

5. Turn the crankshaft over ano observe the opening ano closing of 
the points. 

6. 'Remove the^ high-tens ion coil ano laminateo iron core. ^ 

7. Remove the conoenser. ^ 

8. Remove the breaker point assembly. 

9. Remove the breaker cam (on some engines ) . 



REASSEMBLY PROCEDURE 
Reverse the disassembly procedure. If the engine is to be operated 

upon reassembly, several points are very IMPORTANT: ^ V 

1. Reinstall the breaker cam in the same way as it came off. 

2. Use care with the key ano the keyways.. Don't force. • * 

3. Breaker points will nee'o to be reset to manufacturer ''s specifica- 
tions. - 

4. Laminateo iron core must be positioned for the proper air gap 
between -it and the flywheel magneto. 

'S. ^ALL connections SHOULO BE. CHECKED FDR TIGHTNESS. 



ERIC 
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POWER MECHANICS LABORATORY EXPERIENCE it6 



CHECK ENGINE COMPRESSION 

REFERENCE: SMALL GASOLINE ENGINES BY Stephenson 
SMALL GAS ENGINES BY Purvis 

POWER MECHANICS BY ATTEBERRY 



INTRODUCTION: 

Good compression is essential for optimum engine performance. Fuel 
mixture must be tightly compressed to insure proper ignition and 
maximum power. poor compress i on 'c an be caused by worn piston rings, 
bad valves, worn* or warped cylinders, leakage through the head gasket, ^ 
or leakage around the spark'plug. poor compression is a common trouble 
especially with older ' e^^gj nes that are in need of an overhaul.^ 

If an engine starts with difficulty or lacks pow^r and is sluggish, a 
trouble-shooter might suspect poor compression as the possible cause 
for these troubles. checking the engine's compressiok is a part of 
most tune-up procedures. ^generally, each engine manufacturer specifies 
his own recommended method for checking engine compression. 



PROCEDURE; 

1. Checking compression without a compression gauge. 

A. - Remove the spark plug high-tension lead from the spark plug. 

B. Turn the engine over slowly by hand. As the piston reaches 
top-dead-center, considerable resistance should be felt. as 
top-dead-center is passed, the piston should "snap" back 
down the cylind'^r, indicating good compression. 

2. Checking compression with a compression gauge. 

A. Remove the spark, plug lead from the spark plug. 

B. Remove the spark plug. • y 

c. Carefully clean any dirt or foreign matter from around the 

SPARK PLUG HOLE. . • f^' " 

D. Hold the compression gauge tightly against the spark plug hole. 
(Some gauges screw into the hole). 

E. Turn the engine over as if you were starting it. 

F. Read the compression gauge. Readings of 6o to so pounds per 

SQUARE inch (PSI) GENERALLY INDICATE GOOD COMPRESSION. HOW- 
EVER, SOME ENGINES MAY HAVE A COMPRESSION RANGE OF 110 TO 120 

'(PSI). The exact data for the engine you are working on should 

BE AT HAND. 
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POWER MECHANICS LABORATORY EXPERIENCE ni 



H 



ENGINE DISASSEMBLY (FOUR-STROKE CYCLE) 

REFERENCE ! SMALL GASOLINE ENGINES BY Stephenson Pages 9-21 

SMALL GAS ENGINES BY PuRVIS 

POWER MECHANICS BY Atteberry 

GENERAL GUIDE FOR DISASSEMBLY PROCEDURE 

1. Drain oil from crankcase. 

2. Disconnect spark plug cable and remove sPARf< plug. 

3. Drain gas tank, disconnect fuel line, remove gas tank. 

4. Remove air- cleaner (Use care if it contains oil). 

5. Drain carburetor, remove throttle and governor connections, 
remove carburetor from engine. v 

6. Remove metal air shrouding. Try to k£ep . parVs ^in sef^aR'ate 

CONTAINERS. , ' ' r . ' \ - . • : 

7. Remove crankshaft nut. Also grass screens, starter, pulleys,} etc. 

8. Remove flywheel. " ^ - ' . 

... > . • - ' . 

9. -. REMOVE; THE MAGNE T^ PL ATE ■ ASSEMBL Y . THE MAIN BEAR I'NG, I S , ON TgP^ ' 
. • FLYWHEEL ^IDE OF TK1:S ^RLATE . ) • ^ 

10. Remove' CYLINDEIR HE^^D. * ' ^ r- ' \. ' 

11. ; 6EMOVE" TbE CRAfjKQN^iE FROM THE ^NG I*NE^>BA^ ., TH li;> MA Y NO J feE ; / " 

VNEGESSARY< 'THE ENG^INE HAS AN I-n'sPECT It?f3'"*PLATE% ) ' " [ V . »v 



12. Ur4BOLT,».^HE ^CONNEG^rNG RC^D ^CAP AMb^ PUSH THE ^P ISTON ANDi RQD UP. AND 

;N0UT,nE* YHfe^ tYL.;NQEff.^ i: f ^ ^ 

1^. ' REMC^Ju:^ the CRAf^kSHA^f^B^ IT -OUT. rjHE -^ifi^ I N, BE AP I NG s.^PL ATE ^ ^ 

MA^Y^'RAVE TQj^*Bb\.Q'6seHEO TO' DO IHls/^) ' ^ ' ^ \-^) -i ' ^ 



, ' r'ea^sembly'prdcIqure ^ , \ 



:fi!EVERSfe THE b I S A SSE MBL Y PROC^DuhE . L I STED./ BELLOW ARE SOf^E POINTS^ TO 
'remember \yy--^'EASSEMBLY :.; . ' ' < 




MACHI>JE SCREVyS A'NDyBbLTS SeCURELV. . ^i^. 



. 1 -'i^^ 

4^. Be .certain toe piston IS.*R^I,Nj!5TALLED EXACT1-Y AS IT dAME OUT, 



'"3. -Line UP tiMir^d^ marks qn cr^^j^h^^i^aft' w^ ti^iing'I^ark on^^aMs^haftJ" . 
: ' Line ^Lffe.MAcH mA^rk i:3n coh^JECTiN)^/; rod cap with match mark "^on 

*' CONNE^^^G koD./ - ■ . . . ' ■ t V 



.■.A • 



EAS^EM9LY PROCEDURE (CONTINUED) 

torque head bolts to manufacturer's spec if ica flons . 

6. be certain flywheel keyway slips into the key on the crankshaft 

7. Check all gaskets. Replacement may be necessary, especially if 
the engine is to be operated. 

8. Refill crankcase with oil if engine is to be operated. 

9. Refill gas tank if engine is to 'be operated. 
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POWER MECHANICS LABORATORY EXPERIENCE #8 



VALVE TRAIN AND CAMSHAFT ( FOUR-STROKE CYCLE ) 

REFERENCE^ SMALL GASOLINE ENGINES by Stephenson Pages 9-21 ' 

SMALL GAS ENGINES BY PuRVis Pages 80-96 

POWER MECHANICS BY Ajteberry Pages 16-23 

INTRODUCTION: 

The engine's valves, exhaust and intake, provide a route for exhaust 

GASES TO ESCAPE AND A ROUTE FOR NEW FUEL MIXTURE TO ENTER. THE VALVES 
ARE OF THE POPPET TYPE, BEING RAISED OFF THEIR SEaVs WHEN THEY ARE OPEN 

.ED. They are subjected to severe punishment in the combustion chamber 

BUT STILL MUST FUNCTION PERFECTLY, OPENING AT EXACTLY THE RIGHT INSTANT 
AND CLOSING TO MAKE AN AIRTIGHT SEAL. THE PARTS THAT WORK WITH THE 
VALVES ARE REFERRED TO AS THE VALVE TRAIN AND CAMSHAFT. 

DISASSEMBLY PROCEDURE ; 

1. Remove the valve plate exposing the valve springs, valve lifters, 
and valve stems. 

2. Compress the valve spring with a valve spring compressor. 

3. Remove the valve spring retainers by slipping or flipping them 

OUT. 

4. Pull the valve out of . the engine; 

5. Remove the valve spring, still compressed. 

6. Remove the camshaft^^^^If the camshaft is held in the crankcase with 
a camshaft support pin, it must be driven out with a blunt punch. 
In most cases, driv/E the punch from takeoff side toward the 
flywheel side. observe timing marks. 

7. Pull out the camshaft. 

8. Remove the valve lifters. They will probably fall out when- the cam 
shaft is removed. " 



REASSEMBLY PROCEDURE 

Reverse the disassembly procedure.. Here are some points to remember: 
1. Reinstall the intake and exhausV valves in their correct places. 



2. a special t^ol is needed to aid in the installation of valve spring 
retainers on some engines. 

3. reinstall the camshaft support pin correctly: from flywheel side to 
the power takeoff side, in most cases. 

4. Line up timing marks. 
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POWER MECHANICS LABORATORY EXPERIENCE v^9 

'■ ~ V 

LAP VALVES - 

REFERENCE: SMALL GASOLINE ENGINES . BY STEPHENSON PAGES 119-131 

SMALL GAS ENGINES BY PURVIS PAGE 84 

POWER MECHANICS BY Atteberry: Page 21 

INTRODUCTION: 

The VAllVE MUST MAKE A GAS TIGHT SEAL IN THE CYLINDER UNDER THE EXPLO- 
SION PRESSURE OF SEVERAL HUNDRED POUNDS. VALVES OPERATE UNDER VERY 
ADVERSE CONDITIONS. IF THE ENGINE IS RUNNING AT 4,000 RPMS, EACH 
VALVE WILL SEAL AND UNSEAL 2,000 TIMES PER MINUTE OR ABOUT 33 TIMES 
PER SECOND. They are exposed to heat which APPROACHES 5,000 DEGREES 
P., FAR; ABOVE THE MELTING POINT OF IRON. IF THE VALVES OR VALVE SEATS 
BECOME WORN, CRACKED OR WARPED, SLUGGISH ENGINE OPERATION AS WELL AS 
OTHER PROBLEMS WILL RESULT. UF^ON OVERHAULING AN ENGINE, THE VALVE AND 
VALVE SEAT CONDITION ARE CHECKED. SOMETIMES EITHER OR BOTH THE VALVE 
SEATS AND VALVES ARE REGROUND. IF VALVES OR VALVE SEATS HAVE BEEN RE- 
GROUND OR REPLACED, THEY SHOULD BE LAPPED. LAPPING FORMS THE NECESSARY 
PERFECT SEAL BETWEEN THE SEAT AND THE VALVE. VaLVES SHOULD BE LAPPED 

EACH TIME THE ENGINE IS REBUILT. 

•/ ' 

DISASSEMBLY PROCEDURE: 

1. Remove the valve spring cover exposing the valve springs. 

2. Remove the cylinder head. 

3. Compress the valve spring with a valve spring compressor. 

4. Remove' THE valve spring retainers by slipping or flipping them out. 

5. Remove the valve spring, still compressed. 

6. Pull the valve out of the engine. 

7. Inspect the valve and valve seat. 

8. Replace the valve and valve seat or regrind the valve and valve 

SEAT only on instructions FROM THE INSTRUCTOR. 

9. Lap the valves. Place a small amount of lapping compound on the ^ 
valve face and rotate the valve against its seat a few times. lap 
the valves until there is a thin, dull ring around the entire valve 

FACE. The ring indicates that THE VALVE WILL SEAT WELL. DO NOT 
LAP THE VALVES EXCESSIVELY. 



0. Clean the valve and oil the valve stem. 
REASSEMBLY PROCEDURE 

Reverse the disassembly procedure. Remember to put the exhaust valve 
in the exhaust side and the intake valve in the intake side. on some 

engines a magnetic valve RETAINER INSERTER IS A GREAT HELP. THE 
RETAINERS OFTEN CQME OUT EASILY BUT ARE ~D I FF I CULT TO REINSTALL. 
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POWER MECHANICS LABORATQRY EXPERIENCE #10' 



^ REPLACE PISTON RINGS 

REFERENCE: SMALL GASOLINE ENGINES BY Stephenson Pages 119-131 
SMALL GAS ENGINES BY Purvis Pages 68-69 

POWER MECHANICS BY Atteberry Pages I8-20 

INTRODUCTION! 

The/ PISTON rings fit into the slotted grooves around the piston and 
they provide the seal. between the moving piston anp the cylinder wall. 
The rings actually exert a pressure on the cylinder wall. An oil film 
between the rings and the cylinder wall prevents excessive friction and 

PROVIDES A POWER SEAL. ThE TWO TYPES OF PISTON RINGS ARE (1) COMPRES- 
sion rings, and (2) oil control rings. 

The piston rings are exposed to extremely hard usage and over a long 
period of time it is quite possible that replacement with new rings 
may be needed. worn piston rings can result in loss of power, exces- 
sive oil consumption, crankcase dilution, hard starting^ to list a few 
of :.the problems. "feiev replacement of piston rings is a common repair 

JOB AND IS GENERALLY'^-DbNE WHEN THE ENGINE IS OVERHAULED, IT MIGHT BE 
NOTED THAT THE CONDITION OF THE CYLINDER WALL ALSO HAS A BEARING ON 
PISTON RING EFFICIENCY. WORN OR WARPED CYLINDER WALLS CANNOT BE 
CORRECTED WITH NEW RIN^S; HONING OR REBORING OF THE CYLINDER WOULD BE 
NECESSARY. 

DISASSEMBLY PROCEDURE. 

. ♦* 

The FOLLOWING PROCEDURE IS YOUR GENERAL GUIDE FOR FOUR-STROKE CYCLE 
^ ENGINES. 

1. 'Remove the necessary parts to expose the crankshaft. 

2. Remove the cylinder head. 

3. Remove the connecting rod cap (note markings on the cap so it can 
be reassembled in the same manner). 

'"4. Push the piston assembly up and out of the engine (mark^the piston . 
so That it can be . reinstalled the same way it came out). 

5. Inspect the condition of the piston. 

6. check thf edge gap with a feeler gauge (rings are still on the " 

PISTON ) . „ 

- O 

• 7. Remove the piston rings with a piston ring expander. 

8. Carefully put the ring in the -cylinder and check the end gap with 
a feeler gauge. 

9. clean the piston ring grooves remov i ng any carbon accumulation. 

10. Install new rings or reinstall old rings using a piston ring 
expander . - ^ ^ 
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DISASSEMBLY PROCEDURE (CONTINUED) 

11. Push THE piston assembly back into the cylinder with the aid of 

A 'PISTON RING COMPRESSOR. 
i 

12. Reassemble piston assembly to crankshaft. 
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ALL MOTOR DRIVEN VEH ICL^£S^- Wfl I CH YOU WANT TO BRING TO THE SHOP MUST 
BE CLEARED BY AN INST^CTOR (MOTOR BIKE, MOTORCYCLE, MINI BIKE, GO 
CART) 



INSTRUCTION SHEET FOR BRINGING VEHICLE TO ^HOOL 

1. Fill out plan sheet, specifically, listing all work to be done 
on vehicle . 

2. Secure instructor approval on your plan sheet. 

3. If the part to be repaired can be removed 'from the vehicle, it 
should be brought in separately. Bring containe-r. 

4. Non-licensed vehicles must be brought to school by a truck or. 
CAR. They are not to be ridden or pushed to and from school. 

5. no motor driven vehicle to remain at school overnight, without 
specific permission from an instructor. 

6. ; Secure your parents' signature on your blan sheet to show that 

they approve of your project. 

7. " Consult instructor *to arrive at a date for^ you to do your work. 

8. When you finish your wor^k, have the ' instructor initial a release 
on the plan sheet. 
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POWER MECHANICS LABORATORY EXPERIENCE 



PROCEDURE .FDR DISASSEMBLY OF FOUR STROKE CYCLE ENGINE 
NOTEj This procedure to be used on the mounted shop model engine. 

1. Remove air cleaner, i nut, i bolt. , 

2. REMOVE 6AS TANK, 2 BOLTS. 

3. Remove carburetor. 2 bolts. . ■ 

4. Remove muffler ^ ' ..^ 

5. Remove ^UT on flywheel ,(left handed threads). 

6. Remove "^ROPE pulley and screen. 

7. Replace nut so it is flush with end of shaft. Pull on back of 
flywheel with fingers and tap end of shaft with a ballpeen 
hammer. do not mash end of shaft with hammer. 

8. Remove flywheel. 

9l Remove key from key way. ^ 

10. Remove breaker plate cover,. 2 bolts. 

11. Remove breaker plate, 4 bolts. 

12. Remove spark plug. 

13. Remove cylinder head, 6 bolts,' 6 washers. 

14. 'Remove valve cover, 1 nut. * 

15. Remove oil spray shield. ' * 

16. Remove breather assembly. ^ Note assembly of this unit for proper 
reassembly. hold spring when taken out '. e 

17. With val^ spring compressor, compress valve springs and remov^ 

LOCK PINS. LAR'GE spring IS FOR THE EXHAUST VALVE. LEAVE VALVE 

springs in block. note markings on valves for proper assembly. 

18. Remove cylinder assembly, 2 bolts. 
1 . Turn over cylinder assembly. 

Revolve piston to B.D.C. (Bottom dead center). . 

21. Notice file marks on rod and cap on camshaft side for proper 
assembly. 

22. Remove connecting rod cap, lock and oil dipper* 2 bolts. 

23. Push piston and rod out through top of cylinder. 

24. Remove piston pin retainer springs. Remove spring on end where 
piston pin is recessed first. 

25. Push out piston pin. 

26. Remove connecting rod. 

27. -Remove crankshaft from block. Note timing marks, nick on crank- 
shaft AND line on cam GEAR, . FOR PROPER ASSEMBLY. 
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DISASSEMBLY OF FOUR STROKE CYCLE ENGINE (CONTINUED) 



28. Remove oil filler plug. 

29. Remove oil drain plug. 

IGNITION PROCEDURE 

1. Remove condensor, i bql't. . . ) 

2. REMOVE BREAKER POI>^TS. 1 SCREW. 1 "-AY ON BREAKER' PLATE . 



V 
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POWER M EC HAN'ICS LABORATORY EXPERIENCE 

PROCIJURE FOR DISASSEMBLY OF TWO STROKE CYCLE ENGINE 

NOTE t This procedure to be used on mounted shop model engine. 
Put all parts on correct placeon board. 

1. Remove flywheel cap nut from shaft. 

2. Remove flywheel. 

3. Remove 3 bolts from breaker plate cover. 

4. Remove breaker plate cover. . . 

. 5. Push lcJcking pin. toward large end of pin retainer. -Oo not" 
remove spring keeper or spring. when pin is clear of. small-, 
end of pin retainer, drop small end of pin retainer dowm and 
pull out pin keeping spring and keeper on pin. note hofw parts 
fit together for proper assembly. ^ . ' • 

6. Remove pin retainer and cam^ '"^ 

7'. Remove 3 bolts from breaker plate. 

8. Remove breaker plate. . • 

9. Unsnap'^and remove air cleaner cover. ^ 

10. Remove filter from- air cleaner. 

11. Remove z bolts inside air cleaner housing. Air cl.ea'ner will 

l^H COME off. 

12. Remove 4 bolts from reed plate. - ' ' 

13. Remove r^d plate ^nd carburetor. \ 

14. Remove reed plate from carburetor, 2 bolts. 

15. Remove spark plug. 

16. Remove 4 BOLTS from cylinder head. 

17. Remove cylinder Head (note which side is. up for proper assembly) 

18. * Remove • connecting rod cap (Note: File marks on rod cap on 

connecting rod for proper ASSEMBLY). 

19. Remove piston and rod. . ■ 

20. _ Remove/Iwo piston pin retaining springs. ' ' \ ' 

21. Push piston pin out and remove rod. 

22. Lift olTt crankshaft . Note which end . is up for' -proper. ASSEMf ' 



ignition procedure 
Remove condenser and points in on^ unit. Lay on breaker plate, 

Do NOT -REMOVE COIL. ' /# ' 
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TITLE! VDRY POINT. ENGRAVING 



SKETCH: 



COST:. 




lATERIALj 

1 PC, 3X3 VINYLITE ,015" 

INK, WATER BASE 

WATER 

MATT PAPER 



TOOLS & EQUIPMENT: PiN VicE. Phonograph Needle or any sharp pointed' tool, 
Paper Towel. Newspaper. Tape. Water, Sheet Metal Slip Roll, Papercutter 



PROCEDURES; 



REFERENCED: 



1. Choose and _dr^aw a design on paper that will lend 
itself to line repr oduc tl^on . ine drawing is one 

. that is made up of lines, no t ^sh ade d are a s . 

> ■ , 

2. Cut VINYLITE, MAXIMUM SIZE 3X3, -ABOUT l"v LARGER 

than design, tape vinyljje to design. 

3. Engrave the design '.into, the plate vinylite using a 
phq^jo'graph needle in a pin vice or any tool with a 
sharp point. 



Check to make sure you h^Jse engraved all lines. 
Dampen matt paper to be pIrinted, about 20 minutes 
Before using. . " , . ^ 

Ink. the plate usi-ng water base printers ink reduced 

WITH water , NOT OIL.. REPLACE INK LID IMMEDIATELY. 

Print "Vhe plate : Using matt paper about i\\ larger. 

THAN PLATE AND ABOUT 1/4" THI.CK NE WSP APE R ' P ADD I N G 
ON EACH SIDE, RUN THIS THROUGH* THE SHEET METAL SLIP 

ROLL. Make 3 good prints, one for jvjotebook, one to 

TAKE HOME AND ONE FOR THE SCHOOL. CLEAN PLATE AFTEF 
EACH PRINT WITH WATER. 



Clean and put aw 




MATERIALS . 



EKLC 



357 



PAPER 
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TITLE; NAME AND ADDRESS ST AMP ^ COST: 

" ., MATERIAL: 




Long 



TOOLS & EQUIPMENT: DOVETA I L- SAW , '.SCISSORS, PRINTERS TYiPE , PHASE, SPACERS, 

1/2" Twist 'Drill, Drill Press - ; 



PROCEDURES^ 



REFERENCES: 



1 . 

2 . 
3. 

4 . 
6 . 



9 . 



1 0 . 



1 1 



1 2 . 



1 3 , 



1 4 



Print the name and address that you want on a 
piece of paper. 

Lock type up in^ center of chase. 

Slide the chase in^o the rubber stamp press, and 
'preheat the type form to 3 0^ f. for two minutes.. 

Pull type, out of press, put bakelite over type 
and a piece of paper over bakelite. 



Insert type into oven to make mold. 

Raise bid until fir^t resistance, is felt' 
f,0r one minute. 



Let sit 



Raise press to the stops on the chase and let bake 
fdr . ten- m inutes . 

Lower the bid' of the press, remove chase and mold 
and carefl>lly pry. matrix from type. 

use caution because the chast , type and form are 
extremely hot and couldcause severe burns. 

Cut a piece of stamp rubber that is i/8" larger 

ON ALL'SIDES. 

Dust' matrix and stamp rubber with soapstone and. 
remove- all excess soapstone powder from the 
matrix cavities. 

Place matrix face up on vulcanizing tray, place 

STAMP RUBBER OVER MATRIX AND CdV|»feeACK OF STAMP 

rubber with a piece of paper. 

Place tray in oven-, raise bed of the press and. 
bake for six minute^^^o vulcanize gum. 

Remove tray prom oven and let ^ cool. Be careful - 
not to burn yourself. 
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NAME AND ADDRESS STAMP (CQNTINUED) 

15. . Strip off vulcanized rubber and cut off excess 
rubber by tapering away from the raised printing 

SURFACE. 

16. Cut dowel 3 1/2" long and wood scrap the size 

OF stamp. 

17. Cut cork jhe same size as the stamp J 

18. Df¥TLL 1/2" HOLE IN WOOD SCRAP 1/2">^EEP ON DRILL 
PRESS. ^ , 

19. Glue .in dowel and glue on cork with Elmers Glue. 

20. ' Glue on stamp with rubber cement. 
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TITLE! STENCIL PRINTING 



COST:. 



SKETCH: 




MATERIAL! * 

Thin shoe bxdx cardboard 

FROM HOWi^ 

Paint - spray can 

Material to print on - wood, 

metal , PAPER 



TOOLS EQUIPMENT; Tapfv 
UTILITY KNIFE ] 



5^rTSsnRs, Papfr Towels. X-actd knife, newspaper. 



PROCEDURES : 



REFERENCES! 



1. Prepare design in full size on paper. 

2. Cut out inside of design, center paper with cut out 
design on the cardboard and trace around the inside 
of design onto cardboard.^ 

3. Remove paper and carefully cut out inside of design 
that is on the cardboard. use an x-acto knife, 
utility knife, or scissors. you want to have a good 
sharp edge. do not put a bend in the cardboard. 
Cut on a cutting board, not^table top. 

4. Print design on desired material. Tape cardboard 
•stencil to table top ' or to material to be printed. 
Spread -a large newspaper* mask*" around and under 
cardboard stencil to protect material to be printed 
and work area. weight stencil with piece of wood 
if it will not lay flat. spray paint stencil 
DESIGN. • Follow directions on spray can. Select 

COLOR FROM STOCK IN FINISH ROOM. 

s. Check list for clean up: 

A. Wipe nozzel clean with a paper towel. Read 

DIRECTIQNS OKl CAN AND MAKE SURE YOU INVERT CAN 
AND SPPAY UNTIL NOZZEL IS CLEAR. 

B. LIFT NEWSPAPER MASK AND STENCIL FROM PRINTED 
MATERIAL AND THROW AWAY. SAVE STENCIL IF 
DESIRED. 

C. Put ALL OTHER MATERIALS AND TOOLS AWAY. 
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tiTLEi fjA^E PI 
SKETCH':;^' 




Pi'eCE 0F--El^X3R*>;'i^JNG PLASTIC 



TOOLS & EQUIPMENT: PANTOGRAPH a /64 " BIT, SCR%L ; S A W ; <Q I SC SANDER, EpOXY 

Cement, 40o Grit" Abrasi've . Pape^r,. i 



PROCEDURES : 



2 , 
3 



Select a piece of engraving plastic i" X 3" . Bevel 

THE EDGES AND SAND. 

ll 

Mount the i/64" bit in the pantograph. 

Select the letters, needed to spell your name from 
the job case and set them in the copy plate. 

Center the engraving stock using the centering 
scale and by moving the wo^k holder plate. 

Start the motor and trace the letters with the 

STYLUS. 

Remove the engraved stock and peel off the protec- 
tive COVERING. 

Mount THE pin back. on the back side of the engraved 

PLASTIC WITH EPOXY CEMENT. LET IT DRY OVERNIGHT. 
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TITLEt ENGRAVED PTN 



COST:. 



SKETCH; 




MATERIAL: 1 PIN BACK 

1 PC. ENGRAVING PLASTIC, 



APFRQX. 1 1/2 



SQUARE 



TOOLS & EQUIPMENT: Pantograph, .q6 o bit, -cbandsaw, stationary sander; duco 

CEMENT. UTILITY KNIFE. 



PROCEDURES: 



1. Select or cut a piece of engraving plastic approx. 

1 1/2" SQUARE. ' \ 

2. Select .o6o bit for pantograph And mount in cutter. 

3. Select large "0" from large alphabet and set in copy 
type holder. 



4. Select a "period" or "dot" 
set in copy type holder. 



TO BE USED FOR EYES AND 



5. Set plastic in vice material holder. 

6. Line up material so smile can be cut from i/? the 

Cut with pantograph. 



-REFERENCES: 



EXAMPLE 
7. Now CUT ONE EYE. 

EXAMPLE 



8. Cut other eye. Be careful /ydu^have the same spacing 
as the first eye . 



EXAMPLE 
9. Trace circle over face. 
EXAMPLE 



r: 



10. Sand to circle line on stationary sander. 

* r ■ 

11. Mount pin on back wtih Duco Cement. Be sure to 
scrape area to be cemented. must dry 24 hours. 
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TITIFi CALLING CARD 



» . 
COST: 



SKETCH: 



PLASTICS UNLIMITED 
22815 PACIFIC HIGHWAY SOUTH 



MATERIAL: 
Blank Card (cut your own 

TO SIZE) 

Ink 



TOOLS & FQlllPMENTi" Pi atfn Prfss and ACCESSORIES. Type and accessories. INK 
AND ACCES.qnPTFS. 'PAPER CUTTER. STR ING. SOLVENT. PAPER TOWELS . RAGS.' 



SPATULA . 



PROCEDURES: 


REFERENCES': 


1 • 


Plan layout and spacing. 






2 . 


Study layout of CALiFORhiiA job case. 






3 • 


Select TYF^iE to. be us^d. 






4 . 


Set type for card. 






5. 


Tie up type and take proof. 




6. 


Proof rea©. . 






7 . 


Lock type up in a chase. Before you^go further, 

RFAH AND STUDY CH. 3. PAGE 29. GRAPHIC ARTS RY 








Carlsen and Printers Guide Book, page lo, 13, 16, 

18. 






8. 


Ready press. Do this at the st'art of a period, so 
you will have time to print and clean the press. 






9 . 


Print copy. 






10. 


Clean press and type. When you finish, have 
instructor check press. 






11 . 


Unlock and distribute type. 






12 • 


Clean up and put things away. 
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TITLE; BUSINESS CARD 



SKETCH:. 



7 



SIDEWALKS a DRIVEWAYS 
SHOVELED 



John Smith 



ODD JOBS 

phone 483-6412 



COST:. 

MATERIAL: CARDS 
Ink 



TOOLS & EQUIPMENT.: PILOT LETTER PRESS. Composing Stick, Chase, Type, Gauge 
Pins, Solvent, Paper Towels, Rags, Lacquer Thinner, Brush . 



PROCEDURES;' 



REFERENCES; 



1- Plan layout and spacing. 

2. Choose type face to be used. 

3. Set type - See machine operation notebook. 

4. Lock in chase and proof. 

5. Make ready the press. This must be done at the 
beginning of the period. check instf^uction sheet. 

6. Print - See machine operation notebook. 

7. Clean up as listed on instruction sheet. 
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TITLEt PnSTFR CARD OR SIGN 



COST:. 



SKETCH: 



DO NOT 
ENTER 



MATERIAL: 
Cardboard^? X 1 1 or 

1 1 X 14" 



TOOLS & EQUIPMENT: ^Tr.NPRFc;c^ . Typf . Rpaypr. Tnjk 



PROCEDURES: 



REFERENCES: 




UNCTIONS OF OPERATING 



1. Read and know the • basi 

AND cleaning THE SIGNPRE^S. 



2. Set up type on bed of signpress. . 

3. Roll out ink -on inkboard and apply to face of type. 



4. Insert paper or cardboard under grippers at anchor 

CORNER. 

5. Bring pressure roller to gripper end of machine 

' with pressure handle up. now move pressure roller 
about 1 toward type and lower' pressure handle to 
printing position. now roll pressure roller over 
type to other eimd of machine and raise pressure 
handle up. 

0 

6. Lift paper or cardboard with right hand off^ type 
slowly and remove from grippers with .left hand. 

7. Clean up. ^ " 
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TITLE! BLOCK PRINTING 



SKETCH: 




COST:. 



MATERIAL: WOOD BLOCK 

Linoleum Block 

Sandpaper* 

Ink 

Paper 



TOOLS & EQUIPMENT: 1/64 " VFTNING tool, l/e" GnUGE, 3/16" gouge. 1/4'" GOUGE, 
carbon paper, utility knife. X-ACTO KNIf=^E., BENCH HOOKt WOOD CARVING TOOLS . ^ / 
WOOD CLAMP. CONTACT CEMENT. BRAYER , IN\(. PLATE. 



PROCEDURES: 



4 

5 , 
6. 

7 , 

8 . 



10. 



12 



13. 

ERLC 



Draw your design on trans^^arent paper such as 
tracing paper. . 

linoleum is usually waxed. remove this wax by 
scraping. or extremely fine sandpaper. contact 
cement the linoleum to a block of wood. 

Place a piece of carbon paper over the linoleum 
block, then the design face down on the carbon paper. 

Tape this assembly to the block so it will not move 

Trace the design' onto the block. 

Examine the transfer carefully and touch up any 

AREA which is NOT CLEAR. 

a bench hook is used to hold the block while cutting. 
First, outline the design with a v-shaped veining 

TOOL . 

Use a gouge to remove the large portions that are to 
be cut away. 

.Use extreme care in cutting the block, it is not 

PRACT ICAL TO --F ill . 

Al^ways cut away from your body and hands. 

The block is cut in a manner that will provide a 
bevel from the printing surface outward. 

Use a brayer and ink plate for inking the block, 
then apply pressure of linoleum block to paper to \ 
make a print. 



REFERENCES: 
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12. ^^iirffjl(ii//Wmhmu^ 




BLOCK PRINTING (CON'T). 
14. Clean ink plate and brayer.- 



4 
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INFORMATION SHEET - THERMOGRAPHY 



Thermography , SOMETIMES referred to as "Fried" printing, is employed ^ 

TO SIMULATE ENGRAVING. IT IS, THEREFORE, KNOWN AS IMITATION ENGRAVING. 

This process raises the printed surface by heating a special powder 
dusted onto wet ink. 

PROCEDURE: 



Process steps numbered below should be written on plan sheet and cost 
entered on proper page. costs will vary in multiples of sc. you are 
to use your own judgment about the cost and then call this to the 
- instructor's attention when you -get your plan sheet approved. 

Present plan sheet to instructor for approval.. Be sure. the words 
for your sign are spelled correctly. 

1. After approval, print your sign. . ' 

2. Place newly printed sign over a clean sheet of paper, larger thAn your 

SIGN. • 



3. '"^Ilect the proper color powder (silver or gold). 

4. Carefully sprinkle powder on letters that you desire to raise. Cover 
them thoroughly. pov/der will stick to any wet ink and mistakes cannot 
be corrected. % 

5. LIFT SIGN AND DUMP ALL EXCESS POWDER ONTO CLEAN SHEET UNDER SIGN. BRUS 
OFF ANY POWDER THAT IS NOT DESIRED WITH SMALL BRUSH. ' ' 



'6. Dump this powder back into proper container. Always have a clean sheet 
of paper under container. this powder is expensive. be very careful 
that no dirt is mixed with the powder. be very careful that all the, 
excess powder gets back lulo the cont a i ner . ' ' , * 

7". Cover eyes with colored goggles or welding goggles, or sun glasses. 

8. Turn on heat lamp. 

9. Hold sign approximately 3. inches from heat lamp and move sign back and 

FORTH. You will SEE THE POWDER CHANGE TO A LIQUID AND FLOW TOGETHER DUE 

to the heat from the lamp. (approximately 3 or 4 minutes). 

10. Remove sign from heat source and allow liquid to harden. Three or four 
minutes, usually. 



11. Turn off heat lamp. 



12. Replace goggles and other equipment to its proper place 

13. Clean sign press area. 

14. SHOW project to APPROVING INSTRUCTOR.^ 

. - ■ . 368 

- ' B-95 



TITLFi MIXING .ULTRACAL 30 AND HYDROCAL 811 



COST! 



SKETCH: 



MATERIAL? ULTRACAL - GrEEN 
HYDROCAL 



SKETCH DF PROJECT 



TOOLS & EQUIPMENT: MrvTMr, tub Mm n.g; 



PROCEDURES: 



1 . 



2 . 



ERIC 



Fill mold you want to cast with water, then dump 

WATER INTO THE MIXING TUB. ThIS; WILL TELL YOU HOW 
MUCH WATER YOU NEED FOR YOUR CASTING PROJECT. 

Add T\|dE_JHYDROCAL MATERIAL TO THE WATER SLOWLY, MIX 
WELL AND CONTINUE TO ADD MATERIAL UNTIL IT BECOMES 
CREAMY. The' dryer the MIX, THE<-STRONGER IT WILL 
BE. 

When the batch is ready, put into the lowest corner 
of the mold or flask. allow the material to flow 

DOWN INTO THE CAVITY. THIS WILL KEEP OUT AIR VOIDS| 

which could spoil your work. 

Shake or vibrate the mold. This will remove 
trapped air bubbles within the material. 

as the material is drying or setting, it will give 

OFF SOME HEAT.. ThE SETTING TIME VARIES ACCORDING 
TO MIX, TEMPERATURE, HUMIDITY, ETC. UNDER AVERAGE 
CONDITIONS, IT TAKES 20-/s MINUTES FOR HYRC :AL AND 
25-35 MINUTES FOR ULTRACAL. 



REFERENCES: 



STIRRING STICK 
LOCAT ION . 



BE SURE TO CLEAN THE MIXING POT AND 
AND RETURN E</ERYTHING TO I^S PR0PER 

NOTE ; These two pattern making materials are high 

STRENGTH PLASTERS USED IN TOOL DESIGN, PATTERM 
SHOP WORK AND PLASTIC MOLD DEVELOPMENT. THE 
PLASTER GETS ITS STRENGTH BY THE DEVELOPMENT OF 
NE^DLE-LlKE CRYSTALS WHICH BECOME T I GHTL Y - I NTER- 
LACED. As MORE WATER IS ADDED TO THE MIX, THE 
CRYSTALS ARE DRIVEN FARTHER APART, PRODUCING A 
WEAKER CASTING. FOR EXAMPLE, I F W 0 POUNDS OF 
WATER IS ADDED TO 100 POUNDS OF DRY PLASTER, THE ^ 
CASTING WOULD HAVE A COMPRESSIVE STRENGTH OF 1500 
POUNDS PER SQUARE INCH. IF 30 POUNDS OF WATER 
WERE -ADDED TO IT, IT WOULD HAVE A COMPRESSIVE 
STRENGTH OF 12,000 POUNDS PER SQUARE INCH. 



TITLED -HOT 'DISH TRIVET 



SKETCH: 



•r 




COST:. 



MATERIAL; CERAMIC TiLE 
Grout 

Ceramic Tile Adhesive 
i/8 " Mason I TE 



TOOLS 4' EQUIPMENT: Saw (table, hand or band), Belt Sander. PuttV Kn^^fe 



..PROCEDURES: 



-^1 . 

2 . 

3 . 



Determine sh^pe, size and d5:sign of trivet 
Cut piece 0F^ i;/8 " masonite to vShape and sa, 



6 
7 



10. 

1 1 , 

1 2 < 



ERLC 



EDGES 

Select and .lay out pieces Of tile to the design y^ou 

WANT ON PIECE OF MA SON I TE . ' ( COT PI ECES OF . T 1 LE ;I f'' 
Vod NEED TO,-' WITH TlLE CUTI^^) 

'apply ceramic TIL't ADHESIVE, TO%0UGH SIDE OF 

MASON I TE . Make about as thi^k as heavy coat of 

PAINT. ^ • O ' '/ 

Pl*a%e tile in pre-determined. design /and push firm! 



LY into place. 

Let dry overnight. 



Mix AB0UT/1./3 CUP OF GROUT AS DIRECTED JDN DR« 
GROUT BOX , . *\ /- 



SET 



RUB'GROUT OVER EN/TIRE DESIGN 'AND PRE SS ■. F I RML Y INTO 



CRACKS, 



(The HAND IS THE BEST TOOL.). 



Remove excess grout and wipe^^clean with a paper 

TOWEL. ' " - . * 

Polish wfTi^/* a rag. 

-Sand edges and back of .j^asonite. ' 
Apply TWO coats of sanding sealer to back of 

FINISHED TRIVET (ON M/if§ON I TE^ BACK- 1 NG^) 



REFERBNCEfi^?.' 
A- 
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.TITLE; CONCRETE ST EPP m] S [>^ T|il V ;. . 



SKETCH: 





COST:. 



^, M^,ERIAL: f CEMENt 



TOOLS^^^i EQUI PMENT : • MEfAL STEPPING STONE Form, Mixing Box, SHO^^fet:, Wooden 
Float and FiNiSHiNG^^1/;R0WEL ,-ldJt #^it^ Hoe 



PROCEDURES: 




Make 'SURE Fo^flM^ .i-s^!^^^ together properly, and 

PUACE ON A' Ft|>\TV^^^^^^ board. - . 

^^ASURE 3 PARTS' S/^^r6^>^ 3/ PARTS GRAVEL AND 1 RART, 

^ CEMENT irg :m.ixing^;:b6)(vanp thoroughly mix. Gradu'ally 

■ ADD SM/^LL /MOijVT'S^^^^ THOROUGHLY UNTIL 

^a: medium /cey^kts^^^ (like a thick 

Pour- MIX' I Nt.&'MpLp^. and;; STRIKE off level with strik-e 

ABOARD, -'WORK W 



A$J-qriHt CdNCf^^TE 'B TO HARDEN ( APPROX I MATELY 30 

tH^^^ MINUTes;^ ^C^DMPLETE final troweling WITK STEEL 
TROWEL. ' ' ' , * * ^ 

AFT^R VhE . COlsltr^tE CURED OVERNIGHT, REMOVE THE 

FORM AND HAiHDLC^^^^^^ CARE UNTIL COMPLETELY CURED 

-(7 TO 10 DA^S^yw^^^^^ 

G^UTION : . Do 'not WORK CONCRETE WITH HANDS, AS 'THIS 
WILL 'CAUSE THE SKIN TO CHAP AND DRY OUT. 



\ 
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/ 



MASS PRODUCTION 



The mass production method of :'^projS.ucing. -projects can>be a lot of 

FUN. It can also be a MOf52E EFFe<^IVE WAY. OF MAKING A QUANTITY OF' 
THE §AME iffeM. \, * ^ 

This .PROCESS : CAN be used in any. area of .^he shop and qn .any 

.PROJECTS THAT HAVE TWO OR MORE. PARTS. ; , 



The NUMBER. of you who WISH' to team 'TOGETHER IS ALSO OPEN. WITH 
TWO OR MOFfe PEOPLE, YOU C AN -OfJJGAN I ZE IMTO A PRODUCTION TEAM. 

Examples of project ideas can come from many sources. A few of 

THESE ARE i , V . v ^ ^ ' 

1 . The projects dtsplayed in each area. 

2. *^ The reference books. . ' , 
•,3--. * Christmas toys for needy children. 

'4. Teacher's suggestions..,,/ 
.ii; s*. Your own ideas. I ' 

."^.^^^ y . .. 

If you' are interested, follow the general steps outlined BELOWj 



GENERAL F^ROC£DURES 

1. Select a project idea. \ 

2. Form a team of those people who are interested. ^ 

3. Determine how many iT^sf you.-^w-ish to.make^ . * 

.4.- Mak?S^.a cglSt .breakdown gn the'^ack. of a plan sheet, so you' are" 

' 9^SURE vO.P'THE EXPENSES' INVQJ^VED: \ iPERHAP^ SOME MATERIALS CAN BE 
OBTAINED THROUGH SOURCES OTHER THAN THE SHOP. ^ 

5;. At this point, DETERMINE IF^LL TEA^ MEMBERS CAN AFFORDTO 

PROCEED. Check' WITH TEACHER . ' ' i; ^ 

6. Look at the. example of the "Ferry Boat" in this notebook. This 
' i s a ' sugge^^^ -way for yocjr organ i zat i on . ^ 

7. -use the fof^^^provided for you in the cabinet under the "team 

Board" AND^j@?^l)GN your system. 

8. chegk your et^ign^with an instructor.. 

9. Proceed as planned. ^ " " ? 



1 



\ 



MASS PRODUCTION PROCEDURE 



STEP * 



OPERATION 



COMPLETION 
CHECK 



1 . 




Make a sketch of ydIir -assembly on ••assembly plan'' 

FORM. -/ 








UK' 

Number the parts. 




3 . 


Assign PART manufacturers and en-TvEr_ on the 


■ ■ \ ■ 




'•Personnel Assignment" form.' . r 

' k 


4% 


Make a plan for each part on the " Part Plan" - 

FORM . ' 








Determine the .number of- sub-ass^j^blies, ^assign 
assemblers, and enter on the "personnel assignment" 

FORM. 




¥' ■ 


6 . 


Make a plan for each on "sub-assembly plan" form. 

^ — f 


< 


' v.. . 

-.1 ■ • ■ ■•• 


7, 


Complete final assembly procedures on* the 
." Assembly Plan" form. 




\ ^ . ' ^' 


, 8 . 


•Assign final assemblers and enter on "Personnel 








.Assignment" forms. 

■ • • ■ ' « - 




• ■ ■ 



.0 I 



ASSEMBLY NAME. 
MANUFACTURERS 



AT 



ASSEMBLY PLAN 



QUAtLTITY 



M^ 



ER OF SUB 



SKETCH 



Ei^cft'irM''' 



•'V 



NUMBER OF PARTS 



.T0TAL COST 




^FiNAi a!seHbly procedure 




STEP 
■NO. 



Ill 



OPERATION 



Dfsit^i ,Oib TO ko(iA,Te fx ^oLO Top 



ONi THt ClEtv^TGft-' OP THE 



1-1d'ul foil K\^lLl^ic^ fi^c.m TWt '^rr&M. 



3 



4 



S 



1 



Nail vuiTH Ad Fi^i^H l^'^iL'^ t Set 



'P/^lNit W \^IhiT£ (I(10^T^) 




Th-I— ^^^^ ^ — 

m $Tf\dy^ 



4tA 




PERSONNEL -ASSIGNMENTS 



QUANTITY 



25 



Wrs '^iLL v)oi^£S. Ca^l Smith. &£Qftjb£ Oohv^sdn^ ^ ^ 

^ f I f '» 

Sam^ Gi^ef^S 



NUMBER OF PARTS 



NUHBER OF SyB-ASSENBLIES 



1 



TOTAL COST 



'PART DETAIL' PARTS 


ASSY. 


SUB-ASSEMBLIES 


FINAL ASSEMBLY 


NO 


PART .NAME 


PUFACTURER 


- NO,' 


ASSY. NAME 


ASSEMBLER 

J — « - - - 1 - — 


OPERATION 


ASSEMBLER 


1 
1 


Hull 




■ 1 






1, liSStHtiU: 




0 




OHjJH 


'I 






nUiU're |TDp 


' (i! .a. 


i 












ol,r|uLl\}ftiLnOLft 


1 ' 








J 








) 

oMiTH [ V 


0 




5mitK 




* 


—I — ' 


4 rAilJT 


lUt 


b 















A.. 












\ 


























' ' — ' ^ 










Si 












• 




k — ^ — ^ 




,4'- ' 


# 




























— ^ 




\ 










- — • . ,: f 






















I'^-Hk, ^ 








y— 

V. 




',• ■ 








lyi 






_ 1 -a 



V ERIC 



i 



f 



t 



PART NO., 
MATERIAL 



PART NAME 



part plan 
Hull 



MANUFACTURER 



QUANTITY 



PLAN 




"3To 



T 

DETAIL "A" ■ 



PROCEDURE 



STEP 
NO. 



5 



4 



6 



lo. 



OPERATION 



flMO (ekiTE^ OF B^(il(J^ Ol^ \ Pl£(I(^ 



Mf\^^ ai^giG doT^ 

toT ^ EL\C^^ OF HULL 



Use /\^ PATTea^\ fo(L n-it omtU 



4;, ■ 



I 



579 



PART NO.. 



1 



PART NAMEl 



MATERIAL 



MANUFACTURER. 



s 



PART PLAN 



QUANTITY. 



Z 



SIZE 



PLAN 



^"D HOLE 




ERIC 



STEP 
NO. 



2. 



PROCEDURE 



•OPERATION 



I ■ ■■ \ -n ■■ 

TiK^i^H All EQfcES.' • 



llM^C- vllb TO LOOATg HOL£^ : lU PKi^t^ 



PART NO.. 



,/ 



/ MATERIAL 



MANUFACTURER 



PART NAME 



■PART PLAN 




IS 



SIZE 



QUANTITY. 



'/2" i I" IT 



PLAN 




PROCEDURE 



'STEP 
NO. 



OPERATION 



PART •PLAN 



PART NO.. 
MATERIAL 



1 



PART NA'ME 



.QUANTITY 



/ 



MANUFACTURtR ' fiPnDr-.F Jc^Mi\^r^K\ 



PLAN 



0) 



SIZE 



ERIC 




PROCEDURE 



STEP 
NO. 



3. 



. HM<.f Template Fct -^m toi. 

; rr-. : V" 



5, 



tor duiiuE Caits 



f 



'35 



7^ 



PARJ'-N 



PART NAME. 



MATERIAL 



Pilot 



MANUFACTURER, 



PART .PLAN 



__ QUANTITY. 



SIZE 



PLAN 




PROCEDURE 



STEP, 
NO. 



OPERATION 



' dbT 25 0lEfe OF V PmE S"n' 
"Z I^H^'^H All. etjloGS, 



7-^ 



A- 



T 



'PART m._lo' ■ PART NAHe' SmOK^ 6Tf\(lA — : ^ ■ -^-fUANHfY. 

M/iTFRTAI ^A'' L)6u3FLIk\^ ^ . '- SHE 3' lLoK}C:i 



MANUFACTURER 



U ^ u 



ERIC 



PLAl^ 




PROCEDURE' 



STEP 
NO. 



OPERATION 



Cut U Pi 



5" Lcivib ^(SET Stop -iuDd^ c4 



1?9 



SUB ASSEMBLY ,PLAN 



SUB ASSEMBLY NANe "*" ToP A^SEM^L^ 



Quantity 2S 



ASSEMBLER 



,6aViS JoHKisOt^ , PART N0'S. fl)O£a^fl^V '^^''^ ^'^"^3 



ERIC 



SKETCH 



. DECK 
r\ .ASSEMBLY 




ASSEMBLY PROCEDURE 



PART 
. NO. 



5. 



4, 



5. 



OPERATION 



k^U 0I& TO UXATE PA^T^ FOI? 



Glut, eofets Of Sides (5;'^Oiyioee. 



AssEM&LL- ■ Paints 



iL .PtoH OEGK flSS,'^. WITH 



Zd 



FlMlSH '^AlLS 



Sei NAILS) 



391 



* SUB ASSEkY PLAN 



'SUB ASSEMBLY NAHE uccn n^^^nyu) -j^ ' ' , QUANTITY. 

,Joni5 CSivth ' PART NO'S. 0]^^ ^^)'^ (') 



^5 



ASSEMBLER 



SKETCH 




ASSEMBLY' PROCiDURE 



PART 
NO. 



/ 



3 



4 



6 



OPEi^ATlON 



Z)^/6A/ Jib F(S LOtAtm ^PAUT^ 



J 



PERSONNEL ASSIGNMENTS 



Assembly Name. 
Manufacturers 



Quantity! 



Number of Parts^Z. 



Number of sub-assemblies 



' Total cost J i 



ERIC 

m 



part 

No. 


deta.il parts 


ASSY. 
No. 


SUB ASSEMBLIES 


FINAL assembly 


Daot Mauc 

rARI INAMb 




Assy Name 


' Assembler • 

f 1 W W W 1 < ^ M> 1 ^ 


Operation 


Assembler' 


t 


I 






1 


1 


■• 1 — 


\ 




i ■ 

/ 






'if' 




i.. 


^ — , 




( , 

f 


* 




p-r 







— , • 


-L 1 






^ 








V 














i 






y — 

7 












\ . 










' , ~i — _ 


3 


\ 














- # 

























^ — ^ — 






















i 




















9 






















1 






















\ 




a 






m 



SUB-ASSEMBLY PLAN , 



SUB ASSEMBLY NAME 
ASSEMBLER 



PART NOS. 



QUANTITY. 

: \ 



± 



fl^EDURE 



I 



ERIC 



r 



SKETCH 



ill 



III 



IS: 



ASSEMBLY PR- 



OPERATIOf^' 



ASSEMBLY PLAN 



A|SEMBLY NAME. 

MAtJUFACTURERs' 



■ \ 



■ QUANTITY 



,NUMW OF. SUB-ASSEMBLIES 



/JO 



SKETCH 



1 « 



NUMBER OF PARTS 



TOTAL COST 



NO. 



FINAL 



ASSEMp 



LY PROCEDURE 



Of\ERATiON 



J , 




40 



TITIF>^ pnMTTNIITTY TF.STER 



COST:. 



SKETCH; 




MATERIAL:' 

1 RUBBER PLUG 

1 NE-2 NEON BULB 

2 lOOK 1/2 W RESISTORS 

1 3/16 SLICE OF l/2«''* 
DIA ACRYLIC ROD ( LENSE ) 

2-1/16'' X 2'' BRA'SS ROD 

' 2 STRANDED WIRE LEADS IS*' 



LONG ^ 

2 1/4" DIA X 2" 
TUBING 



V 



CRYLIC 



TOOLS & 



I PMENT : NEEDLE NOSF PLIERS, SMALL SJDE CUTTERS. SOLDERING I RON, 



DRILL PR^?? 



PROCEDURES : 



1 , 

2 . 
3. 
4 
5 



DRIL,L 1/16" HOLES ON OPPOSITE SIOES OF PLUG, 

Push lead wires through holes. ^ C 

Solder ONE resistor to each lead. ^ 

Solder one bulb wire to one resistor. 

Slip short piece of I|NsUlajj;40N over remaining 
bulb wire. ' * 

Place buj_b^and one resistor in plug as|^hown in 



f 



7 . 
.8 . 
9. 

10. 



CROSS SECTftiN VIEW. 

Attach ONE bulb wir^ to plug screw. 
Attach SECOND RESISTOR TO other plug^>screw. 
Solder leads to probes and insert f^>robes into hole 

OF 1/4" ACRYLIC TUBING. SECURE WITH PLAjpTIC 
CEMENT. 



Insert ACRYLIC lense.disk in end of plug and 

FASTEN WITH PLASTIC CEMENT. 



115 
VAC 




PROBES 



402 




TITLEf VOLTAGE CHECKER 



COST:, 



MATERIAL: 




2 brazing rod, 3/32 
1 5/8 Long 

2 - Plast'Tk Tubing Tenite 

Il',^7/l^'' VO-D. 1/32''WALL 

G 

BULB. NE-2 

Resistor 33oK 1/2 W 
carbon composition 

1 1/2* wire test prod, 5 ku 
Insulation 



TOOLS & EQUIPMENT? Wi^RE rti jTER. File. Sdlder Gunj 



1 oz . p 

CATALYST 




STER RESIN & 



PROCEDURES: 



2 . 

3.. 

4 . 
5. 
6. 
7 . 
8. 

9. 

1 1 . 
12. 
13. 




Cup 2 ^ .3/32'VBraZIN^ Rod to l 5/8** LENGTH^jl^T^J^^^^^ 
WIRE ' ■ t U VT E R O ISI '>IE t A L S " T O O L P A ^s|f L . . 

lAPER-END WITH, FILE LIKE SAMPL^. ' .^!|':' 

Cut plastic tubii^g' to 4" lengths - cut 2 sw:^^y4^ 
ENDS. ^ ' .■ - -^;\ ^ r^'M ■ 

Cut plastic covered test wire la" long. 



Obtain Neon bulb and resistor ff^om iNSTRiJcTcfe. 
Fasten all' parts together by twi/sting or wraping 
soldef^/connectigns using rosin cb^e solder.- 



Prepare voltage^ tes;^ jig by waxing the hol^ 
thoroughly. 

^Insert Bi^AZ/Tf^i^ROD into small-* holds in jig. 

' Wax ou.tside ^edges of tubing and insert into larger 

HOLES. . \ , 

tape test lead wire to center rod. ' 

mix 1 oz. casting. resin with 6 drops cata«lyst. 

Pour into tubi^vig^and l^t-set overnight. 
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B-1 16 



A 



TITLEi NIGHT LIGHT 



SKETCH: 




COST:. 



MATERIAL: ^ 
1 NE-2 NfeON m^Bj 1 1/2 
WATT, 100 K 

Resistor 

.4 oz. clear casting resin 
1 flat plug cap 



TOOLS & FQIIIPMENTi ^SMALL SOLDER ING JRON^ HEAT SINK. NEEDLE NOSE^LIERS, 
SJDE CUTTERS, 'mold & JIG tAjR CAST I NG^ES IN 



« 

PROCEOUPES ! 



■ \ 



ERLC 



3. 

A . 

5. 
6 . 



■Solder resistor tQ) one lead of neon bulb. 





Remove and d^iscard the rubber e^teri^r of pHug cap, 

Fasten- LEAD "A" from bulb to one. screw terminal of 

PLUG AND FASTEN LEAD •'B" FROM RESISTOR TO 0]^HER 
SC^EW TERMINAL OF PLUG. 



Carefully shape this assembly of bulb and resistor 
so they, are parallel and^ no short circuits are 

?RE/ENT. 



Spray iNsipE of plastic Wold with mold release. 

SU(^END THE ENTIRE PLtJG ASSEMBLY DOWN INTO THE 
LAI^P MOLD BY SLIDING THE SMALL ROD THROUGH THE 
HCILES IN THE PLUb PRONGS. 




REFERENCES: 



NIGHT LIGHT VcoN'T) 



Mix thoroughly 4*oz. of' casting res-wi with 60 
drops. of hardener in a small can. 

CAREFUL>LY pour this mixture INTO MOLD AND CEN^TER 

mold around plug assembly. 

After resin hardens (usually in.30 to 45 min^/tes) 
remove plug from mold and^polish in plast i cs' are a 
usi'ng wet or dry abrasive paper and buffers. 



4 



\ 
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6 VQL^^ COLOR ORGAN CIRCUIT 

SCR 

.1 mfd CAPACITOR'^ ' ^ VA 





\ 



COST:. 



FILAMENT 
TRANSFORMER-) 
(STEP -DOWN) i 



5000 OHM"^*^ 
POTENT/fOMEJER 




-AMP DIODE- 



6 VOLT LAMPS 
(6 to 12) . 



flATERIAL,: 5 SHEET METAL SCREW, 
i SCREW, 1-1 AMP DIODE 

1 F I Lament transformer 

1 AUDIO OUTPUT transformer 

1 5000 OHN ( SK )^OTENTIOMETER 

1 . 1 MFD ;CAPAC I TOR 

1 LAMP CORD & PLUG ' 

6 TO 12 - 6..V0LT LAMPS 
SOCKETS 



1 -3/4 " X 3 " X 6 



wool 



TOOLS & EQUIPMENT: .^nt. hfp t njc; GiIjn, 

rUTTFRS, SCREWDRIVER 



Saw. Diagonal 



1 Fahnstock Clip, Hoqk-up wirf 



PROCEDURES j 



1. Select and cut to SIzC^A 3/4" x 3' 



" X 6^ 



PIECE OF 



WOOD SUITABLE FOR MOUNTING COMPONENTS. 

USING No. 6 SHEET ^4e^^,,,^€cR E W S , MOUNT OUJPUT TRANS- 
FORMER 3/4" FROM END OF BOARD WITH WIRE LEADS OF 
THE SECONDARY WINDING TOWARD THE END. (ThESE WI-RES 

are usually smaller than the primary and are 
varnish insulated). ^ 

with no. 6 ^eet metal screws, mount t^e filament 
Transformer on the other en.d of the board with 
tjrre--pr imary leads toward the end. (primary leads 
ie^ normally black on this kind of transformer.) 



Select the . i mfd 

THETOLVE LEAD OF 



:apacitor and solder one lead to 
ie output transformer . 

lead of the capacitor to the gate 



Solder thbvQthe 

OF^THE SCRE 

Solder the red lead of the output transformer to 
the center lug of the potentiometer. ' 

Solder a 4 1/2" piece of ^hood-up wire to one of 
the outside lugs of the potentiometer. connect 
^this wire to the cathode of the screw. do not 
solder at this time. see reference 5.' . ' 

Connect one secondary (green) lead of the filament 
transformer to the cathode of the screw. solder 
this lead and the one previously connected there. 

Solder the other secondary lead of the filament 
transformer to the negative lead of the 1 amp 

DIODE. 
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REF*ERENCES; 



+ 
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6 VOLT COLOR ORGAN .CIRCUIT NO . 4,(C0N'^ 



10. 
.1 1 • 

12 . 
13. 

14 . 
15. 

16. 



W-WSE 6 TQ 12, 6 \«LT LIGHT SOCKETS IN PARALLEL. 

CONNEOf^ONE OF THE 'LEADS FRDM THE lNx^HT STRING TO 
THE POiSITIV€ END ^F THE ^ D I ODE ' AND THE'' OTHER LEAD 
TO the] ANODE OF\THE SCREW (SEE REFERENCES 5 AND 9). 

Connect each conductcR^ qf the lamp cord to one^ of 
the primary leads. of the f>cament transformer, 



E k 



Connect the two SEtoNDARY/<LEADS of the output 

TRANSFORMER TO THE SPEAK£R LEADS OF A RADIO, RECqRD 
PLAYER, AMPLIFIER 0R-6T>IER AUDIO SOURCE, 

NEATLY ARRANj3E ALL LEA'DS AND-FASTHN WITH SCREWS OR 

staples as on t^he shop model. 

When the circuit is plugged" in and the radio is 
turned on, the lights should fla5h in time with 

THE t^USIC. 

Thi^ compl/tes the el&ctrical part of the color 
ORGAN. For the cabinet part, use the plan found 

IN THE WOOD AREA. 



\ 
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TITLE i -STROBE LIGHT 



'SWITCH 



"SKETCH: 




^C^^^vC■;^■^-•^^:ll-3-:^^^^^^.^:^v^^^^ 



C0ST:1 



J^IATERIAL: 1 CAPACITOR (lOOUF) 
RESISTORS ( lOK, 3, 9K, 30 0 

100 ohmT 

2 TRANSISTORS ( NPN-Q 1 • PNP-Q2^ 
1 -SPST SWITCH ' , • 

6 VOLT LIGHT & HOLDER. 



1 5K POTENTIOMETER > 
1 PR.INTED circuit B0AR6X 
WIRE AND SOLDER 




TOOLSLXEQU MOMENT I 
Pliers 



Soldering Iron. Ckiagonal Clippers. ' Heat Sin>^, Needle Nos e 



PROCEDURES: 



1 



Mount the electrolytic capacitor (Ci) in holes ^ 
& 2, Positive end goes in Hole.i, Solder-leads 
to copper .s;ide of board and clip the excess leads 

l/^*' FROM THE BOARD. 



Mount tR£ 10,000 ohm resistor (ri) 
Solder and clip. 



IN HOLES 3 .& 4 



Mount the 3,900 
Solder and clip 



OHM RESISTOR (R2) IN HOLES 7 & 8 . 



Mount the 300 ohm RESi^toR (R3) 
Solder and clip. 

Mount the 1.00 ohm 
Solder and clip. 



RESI StQR ( R4 ) 



IN 



HOLES 
\ 



5 & 6 



HOLES 9 & 1 0 , 



Mount the (qi ) TRAf^jsiSTOR in holes iti • 12 and i3,; 
Make sure the base (b) goes.in^23, th^e collector 
(c) into 11 a'.^d the emitter (e) into] 13, solder 
and clip bu use a heat sink when solpering,. 



Mount the (Q2 ) transistor in hole5 
Make sure the base goes in 14, the 
and the cdllector in 16. Solder i 

SINK. 



. 14, 15 AND 1 6 , 
/ EMITTER IN 15 , 
ISING THE HEAT 



Strip' i/4 ends 

HOLES 17 & 18. 



DF TWD BROWN WIRES, ' SOLDER TO 



Cut three pieces of red wire and 
wire the length needed to' fit 
ends of red and black wires . 



your 



PIECE 
BOX, ' 



OF BLACK 
^ITRIP THE 



Solder .the black wire to 
one red wire to positive 



NEGATIVE ( - ) 
(+) HOLE. 



HOLE, AND 



1 1 



Solder the red wire to dne terminal of the switch, 
Solder another red wire to other terminal of the 
switch 'and one terminal of light hoiider. 

' V ■ 408 
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Emitter (e) 




Collector (c) 



.STROBE LIGifclT (CON?T) ^ 




Solder REMAINING pjed wire to other TERMimL /of 

LIGHT HOLDER. 



Connect ^he reO wire to the positive terminal of 
the baf^ei^y and the black wire to the negative. 
Plug in the light, the strobe light is ready to 

TEST. , . 

it 

Design a- box to hold strobe light if desired. 



r 




\ 
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TITLE: SIEEH 



SKETCH: 




COST:. 



MATERIAL: i BATTERY' 

1 BATTER^CLIP 

2, CAPACITORS (25UF 7.04 UF ) ' 

2 TRANSISTORS ( NPN-Q 1 . PNP-Q2 ) 

3 RESISTORS 24K, 39K, 47K 
1 SPSI ^SWITCH 

1 PHM SPEAKER 

1 PRINTED CfRCUIT BOARD * 

WIRE AND SOLDER 



TOOLS & EQUIPMENT: ^ni nPPTMr. Trhm, 
Hfat 9^jnk , 



nffhi g Nnsg Pliers, Diagonal Clippers, 



PROCEDURES: 



1 1 



EKLC 



Bent the leads of the electrolytic capacitor*using 
needle nose pliers to fit holes 1 & 2. place the 
positive (+) end in hole 1. solder and clip excess 

LEADS. < 

Mount the 24,000 ohm resistor (ri) in holes 3 & 4 

SOLDER. 

Mount the 39,000 ohm resistor (R2)- in holes 5 & 6 

SOLDER. 

Mount the 47,000 ohm resistor (R3) in holes 7 & 8 

SOLDER 8 ..pUT NOT 7. - " 

Mount the disc capacitor (c2)riN holes 7 & 9, 

SOLDE«y , . . . . 

Mount the (qi) transistor in holes lo, ii and 12,. 
Make sure the base (b) goes in hole 13, the 
collector (c) in hole 12, and the emitter (e) in 
HOLE ID. Solder using heat sink. ^ ^ 

Mount the (Q2) transi.§tor in holes 13,'i4^, is. Make 

sure the base (B) goes in hole 13, THE COLLECTOR 

(c) in hole 14, and the emitter ( e )' in 'hole 15. 
Solder using heat sink. 

Strip 1/4" off ends 



Cut 4 PIECES of wire 4" long 
Solder 2 wires to holes le and 17. 



Solder wires to holes 16 s 

SWITCH. 

Solder wires to holes is & 
Speaker. 



17 AND TO TERMINALS OF 



19 AND TO TERMINALS OF 



Solder red lead of battery clip to positive (+) 
marked hole, black lead to negao^ive (-) marked 

HOLE. 
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Collector (c) 



V 



SIRJEN (CON'T) 

12 • Connect battery to clip and test. 

13. 'On another plan sheet; design a holder for siren^ 



1 1 
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TITLEi MAr,TC LIGHT 



SKETCH: 



SOLDER 




SOLDER 




COST:. 



EPOXY 
GLUE 

SOLDER 




MATERIAL: 

1 BURNED DUT BULB (6< 

75 OR lOQ WATT SIZE) 

%p 

1 PC* SHIM BRASS 3/16" X 

15/^6",, :003 THICK 
^ "Ik 

1 "flashlight cell 
Pencil 

1 flashlight bulb, 1.5 volts 



TOOLS L EguiPMENT: Sni ofring guiv^. Solder. Knife^ Screwdriver. Hand Drill. 
1/16" Twis'^<-- Drill Bit, Epoxy Glue J 



PROCEDURES: 



Solder A pi^ce of magnet wire* to the base of the 
flashlight bulb as in drawing, ^ 

Remove the center terminal of the lamp bulb and 
cement surrounding it with a knife blade. 

Breaj< off the glass stem which extends into the . 
neck of the lamp bulb with. the blade of the screw% 

#^ DRIVER. (See INSTRUCTOR)* 

drill a 1/16" hole through the flat part of the 
lamp base for the lead from' the flashlight. 

Solder the center terminal of the flashlight bulb 
to the bottom (negative side) of the battery. 
' (Clamp the battery firmly in a vise between two 
pieces of wood with the cleaned end upward, ) place 
a drop *bf solder on this end and while the solder 

- IS STILL. -LIQUID , .QULCKLY,. FREES THE TERMINAL OF THE 
FLASHLIGHT BULB' INTO THE MOLTEN SOLDER, HOLDING IN 
PLACE UNTIL THE SOLDER HARD^S. 

Test connection by touching Lbo^i^Jtf ire to positive 
terminal. light should light. ^ 

Loop wire through hole in lamp base from underside, 
then insert cell and bulb assembly in the base 
opening until it protrudes about 1/16" . 



B., Secure the end of the cell to the metal base with 
epoxy glue. 

9. Remove insulation from end of .wire and solder to 

BASE. / 

''lo. Bend strip of metal so that it will be about i/32" 

FROM POSITIVE TERMINAL OF PENLIGHT CELL. SOLDER 
TO BASE. 
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REFERENCES: 



TITLEt CnnF. nSCTLLATOR 



SKETCH: 



COST:. 



MATERIAL: 



GRAYMARK Kjifr 0503 FOR 
CODE-i OSCILLATOR 



TOOLS 4 EQUIPMENT: Peimcti «;ni nrpTMr; tpom, MFFni f Mn^F pi tfp.c;, cidp riiTTFR, 

■<Sni DFR, HFAT fiTNK, ^rPFW DPTVFR 



PROCEDURES: 


i 


REFERENCES: 




1;. Open y^uf^ kit anSSP^heck for completeness 
parts- list. 


AGAINST 






2^ Familiarize yourself* wiTH the oscillator* 

^ ON PAGE 2 AND , IDENTITY OF THE COMPONENTS 
THE PROJECT. ^ ^ 


S CIRCUIT 
USED IN 







3. Prepare your "bread board" circuit in accordance 
with instructions ovj pages 5 and 15. 

4. Perform experiments in steps d, e, f, g & h. 

5. Prepare youf? final P. C. board\and mount in 

CABINET AS DESCRIBED IN STEP * 1 » 



ERIC 
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APPENDIX C 



STU'OENT MANAGEMENT SYSTEM FORMS 



Included in this Appendix to the Guide is a 
complete set of- forms used in the student 
ManagemIent System. ^ They appear in the same 
order recommended for student use. to 
determine the number of forms to print and 
the paper color coding, refer to worksheet 
Series u. Xerox or type the forms as they 
appear in this sectiomor revise for your. 

NEEDS. . 



\ 



C-l 



ATTENDANCE AND TIME UTILIZATION 



IName. 



EXAMPLE 



PRESENT_ 

Absent^ 



,^CHOOL Vacation 

School Activity^ 



JANUARY 

27 
28 
2 9 
30 



Period. 



.Grade. 




Made plans for making owl 



Christmas Vacation 



Cut o^l out on Band Saw 



Awards Assembly 



.Notebook 



FEBRUARY 
3 

5 
6 
7 



1 0 
1 1 
12 
1 3 
1 4 
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17 
18 

1 9 
20 

2 1 
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28 

I 

4 
5 
6 
7 

17 
1 8 

1 9 
20 

2 1 

24 
25 
26 
27 
28 

3 1 
1 
2 
3 
4 




STUDENT PERFO.RMANCE RECORD 



Name 



School 



. Notebook 
Period _ 



} 

Fill in the C iRCLg^FTERA>YQO Complete the Operati 

EXAMPLE! 0 ' STEP BY STEP, PROCEDURE 



ON 



PLANNING 
□ 

□ architectural drawing 

□ bill of material 
0 dimensioning > 

□ drawing instruments 
□isometric drawing 

□ jig designing 6 building 

□ layout drawing 
0 oblique drawing 

□ orthographic (2 view) 

□ perspective drawing 

□ sketching 



HAND TOOL OPERfATlONS 
0 

0 BORING 

0 CHISEL 

0 MEASURING 

0 PLANING 

0 SANDING 

0 SAWING 

0 SQUARING 

0 SURFORM SHAPING 

0 WOOD FIL ING 



POWER MECHANICS TOOLS f" 
0 

0 COMPRESSION GAUGE V 

0 FEELER GAUGE 

0 MICROMETER 

0 RIDGE REAMER 

0 RING COMPRESSOR 

0 TORQUE WRENCH 

0 VALVE SPRING COMPRESSOR 

0 WHEEL PULLER 



SHEET METAL 



Q 


STEP BY STEP PROCEDURE 


FASTENERS 


0 




□ 






0 


0 


BEND ING 




JEMPLATE MAKING 




0 CORRUGATED FASTENERS 


0 


CHAS ING 








6 BELT SNAPS 


0 


CUTT ING 


STATIONARY EQUIPMENT 




0 BOLTS 


0 


DRILLING HOLES 


0 






0 NAILS' 


0 


Etch ING 


0 






0 Pop Rivets 


0 


F IL ING 


0 


ARC WELDER 




0 RAPID RIVETS 


0 


FORM ING 


0 


BAND SAW 




O'^'TINNERS RIVETS 


0 


HEMING 


0 


BELT - DISC SANDER 




0 SOFT STEEL RIVETS 


0 


PATTERN LAYOUT 


0 


BENDER 




0 SHEET METAL SCREWS 


0 


PEEN ING 


0 


BEVERLY SHEAR 




0 WOOD SCREWS « 


0 


PUNCHING HOLES 


0 


BRAKE . ( BOX t PAN > 






0 


ROLL ING 


0 


BUFFER 




GLUES 


0 


SEAMING 


0 


DRILL PRESS 




GLUING PROCESS 


0 


SOLDERING 


0 


FORGE 




AND JOINTS 


0 


SPI NNING 


0 


FOUNDRY FURNACE 




0 






0 


GRINDER 




0 CLEAR HOUSEHOLD CEMENT 


BENCH METALS 


0 


HORIZONTAL BANDSAW 




0 CONTACT CEMENT 


0 




0 


INJECTION MOLDER 




0 EPOXY GLUE 


0 


COLD BENDING 


0 


JO INTER 




0 PVA - WHITE GLUE 


0 


CUTTING 


0 


METAL LATHE 




0 RUBBER CEMENT 


0 


DRILLING W/CUTl 



0 MITER BOX SAW 
0 OXYACETYLENE WELDER 

□ OVEN 

0 PANTOr^PAPH 

□ PLATEN^RESS 

0 RADIAl^ ARM SAW 
0 ROTATIONAL MOLDER 
0 SANDER - GRINDER 
0 SCROLL SAW 
0 SIGN PRESS 
0 SLIP ROLL FORMER 
0 SOLDERING FURNACE 
^0 SQUARING SHEAR 
0 STRIP HEATER 
0 TABLE SAW 
0 UNIPLANE 
0 VACUUM FORMER 
0 WIRE WHEEL 
0 WOOD LATHE 



PORTABLE POWER TOOLS 
0 

0 BELT SANDER 

0 ELECtRIC DRILL 

0 HEAT GUN 

0 MOTO-TOOL 

0 PROPANE TORCH 

0 ROUTER 

0 SABER SAW 

0 SPOT WELDER 

0 VIBRATOR SANDER 

0 VIBRO TOOL ENGRAVER 



O^UREA - WATER RESISTANT 
•^^GLUE 

0 EDGE GLUING 
0 FACE GLUING 
0 LAMINATING VENEER 
0 BUTT JOINT 
0 DADO JOINT 
' 0 DOWEL JOING 
0 LAP JOINT 
0 MITER JOINT 
0 RABBET JOINT 



FINISHING 
0 

0 BRUSHING 

0 BURNING 

0 FRENCH POLISH 

0 OIL F IN I SH 

0 POLISHING 

0 SEALING . 

0 SPRAYING 

0 SPECIAL EFFECTS 

0 STAINING 

0 WOOD FILLER 



POWER MECHANICS 
0 

0 ASSEMBLE 2 STROKE 
0 ASSEMBLE 4 STROKE 
0 CHECK COMPRESSION 
0 CLEAN 6 ADJUST BRAKER 

POINTS 
0 CLEAN AND GAP PLUG 
0 DISASSEMBLE 2 STROKE 
0 DRAIN 6 REFILL CRANKCASE 
0 LAP VALVES 
0 REPLACE RINGS 
0 TUNE UP SMALL ENGINE 



0 FILING 

0 POLISHING 

0 TAP 6 DIE THREADING 

0 TWISTING 



FORGING 
0 

0 ANNEALING 
0 BENDING 

0 EYE OR RING FORGING 
0 FLARING \ * 
0 HARDENING ^ 
0- SQUARE TO J^J^JND 



0 TAPER FORGING 
O TEMPERING 
0 TWISTING 



FOUNORY EXPERIENCES 
0 

0 MATCH PLATE 
0 POURING ASSISTANT 
0 PATTERN MAKING 
0 RAMMING 

0 SINGLE PATTERN CASTING 
0 SPLIT PATTERN CASTING 
0 STYROFOAM CASTING 



WELOII^G 
0 

0 ARC ^ 
0 BRAZING 
0 CUTTING 

0. GAS-FUSION L ROD 
0 SILVER SOLDERING 
0 SPOT WELDING 



PLASTICS 
0 

0 ACRYLIC LAMINATING 
0 ^RYLIC THERMOFORMING 
0 ciferiNG RESIN 
0 EXPANDABLE POLYSTYRENE 
0' HIGH PRESSURE LAMINATING 
' d FIBERGLASS GELL COATING 
0 FIBERGLASS LAMINATING 
0 FIBERGLASS MOLD 

PREPARATION 
0 FIBERGLASS PART REPAIR* 
0 INJECT ION MOLDING 
•0 PLASTISOL DIP MOLDING 
0 ROTATIONAL MOLDING 
0 VACUUM FORMING 
0 ULTRACAL CASTING 

GRAPHICS 
0 

0 CARVE t PRINT LINOLEUM 

BLOCK 
0 CUT STENCIL 

0 ENGRAVE 6 PRINT DRY POINT 

0 MARBLING 

0 OFFSET PRINTING 

0 PANTOGRAPH ENGRAVING 

0 STENCIL PRINT 

0 SET TYPE FOR NAME STAMP 

0 SIGN PRESS PRINTING 

0 SILK SCREEN PRINTING 

0 THERMOGRAPHY 

0 VIBRO TOOL ENGRAVING 

ELECTRICITY 
0 

0 BUILD A RUNNING MOTOR 

0 COIL CONSTRUCTION 

0 .HOUSE WIR ING 

0 KIT CONSTRUCTION 

0 LAB VOLT EXPERIENCES^ 

0 MCKNIGHT EXPERIMENTER 

0 PARALLEL WIRING 

0 PRINTED CIRCUIT 

0 RADIO CIRCUITRY 

0 SERIES WIRING 

0 SOLDERED CONNECTIONS 

0 VOLT OHM. METER 

CRAFTS 
0 

0 ART METAL 

0 CARVING LEATHER 

0 COPPER ENAMEL 

0 CUTTING LEATHER 

0 DYING 

0 l'acing 

0 ^stamping 

0, tooling foil 

0 toouing leather 

0 wood c arvi ng 
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GENERAL INDUSTRY 
0 

0 CASTING ^ 
0 DRYWALL 

0 FULL SCALE CORNER 

CONSTRUCT I ON 
0 1/2 SCALE CORNER 
CONSTRUCTION 
LAY BRICK t STONE 
MASS PRODUCTION 
MIX CONCRETE 
MIX MORTAR 
MODEL ASSEMBLY 
PLUMBING 
ROOFING 

SHED CONSTRUCTION 
TILE 



I ONLY OPERATE' A MACHINE 
WHEN I'M POSITIVE I KNOW 
HOW . . 

} 

I USE THE PLANNING SHEET 
IN THINKING THROUGH MY 
ACTIVITIES. 



..3. I USE THE MEDIA PROVIDED 
IN THE SHOP. 



I COMPLETE PROJECTS THAT 
I START. 

Materials cost money, so 

I AM CAREFUL IN SELECTING 

pieces that will elimin- 
ate waste. 

My txme is valuable, so 
i use every minute. 



I AM PROUD OF^ MY * A^CCOM- 
PLISHMENTS IN THE SHOP, 



I KNOW THE SAFETY RULES 
OF ANY MACHINES BEFORE . 
TURNING THEM ON. 



I CLEAN UP AND LEAVE MY 
WORK AREA IN GOOD SHAPE 
FOR THE NEXT PERSON. 



NONE OF^ 
THE TIME 



HALF OF 
THE TIME 



ALL OF 
THE TIME 



MONTH 



1 


2 


3 


4 


5 


6 


7 


0 


0 


0 


0 


0 


^0 


0 


0 


0 


0 


,0 


0 t 


0 


0 


(3 


0 


0 


■ G 


0 


' 0 


0 


0 


0 


0 




0 


0 


0 


n 


0 


0 


0 


0 


0 


0 


n 


n 

LJ 


0 


0 


0 


0 


0 


n 


n 

t LJ 


n 

LJ 


n 

LJ 


n 

LJ 


0 


0 


0 


0 


0 


"D 


0 


0 


0 


PI 


n 


n 




n 

LJ 


n 


n 

LJ 


n 
u 


n 

u 


n 

u 


u 


n 

u 


n 


n 


n 
u 


n 
u 


n 
u 


n 

u 


n 
u 


n 


n 


0 


0 


0 


0 


0 


0 


0 


n 
u 


n 
u 


n 
u 


u 


n 
u 


n 
u 


n 

u 


n 
u 


n 
u 


n 
u 


n 
u 


n 
u 


n 

u 


n 
u 


n 
u 


n 
u 


n 
u 


n 
u 


n 
u 


u 


n 
u 


0 


0 


0 


0 


0 


0 


0 


n 

u 


n 
u 


n 


n 
u 


n 


n 


n 

LJ 


n 
u 


n 
u 


n 


n 
u 


n 


n 


n 

LJ 


n 
u 


n 
u 


n 


n 


n 


n 

LJ 


n 

LJ 


0 


0 


0 


0 ' 


0 


q 


0 


n 


n 

LJ 


n 

LJ 


0* 


0 


b 


0 


n 


n 

LJ 


n 

LJ 


n 

. LJ 


0 


0 ' 


0 


n 


n 

LJ 


n 

LJ 


0 


0 


0 


0 


0 


0 


0 


0 


0. 


0 


0 


n 

LJ 


n 

LJ 


n 

LJ 


LJ 


0 


0 


0 


n 

LJ 


n 

LJ 


n 

LJ 


n 

LJ 


0 


0 


0 


0 


0 




0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


. 0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 . 


0 


0 


0 




EQUIPMENT OPERATION CHECK LIST 



NAME 



PERIOD NO 



GRADE LEVEL 



NOTEBOOK NO. 



2 

3- 
4- 



If 



you are responsible to prepare yourself by using the media, books, film^> 
charts,- etc. - 
Check (i-^) appropriate columns below. 

Ask INSTRUCTOR TO CHECK YOU' OUT ON THAT EQUIPMENT, 

You ARE RESPONSIBLE TO HAVE INSTRUCTOR INITIAL THAT YOU HAVE DEMONSTRATED 
PROPER AND SAFE OPERATION. 



SHOP PERMIT. 



♦Media used,\o find information 



EQUIPMENT 
OPERATION 
NOTEBOOK 


BOOKS & 
CHARTS 


FILMS 


TAPES 


TAUGHT 

BY 
OTHERS 


♦stationary equipment teacher date 

initials 












Band Saw 












Belt & Disc Sander 












Bench Furnace 












Beverly -Shear . 












Brake tBoX & Pan) 












Buffer 












Drill Press 












Horizontal Band Saw 












Injection Molder 












Metal Bender 












Oven ^ * . 












ROTATI0NA.L MOLDER 


1 










Sander GrindIr ^ 












Scroll Saw 












Sign Press 








r 




Slip Roll Former 












Squaring Shear 












Strip Heater 












Vacuum Former 












Wire Wheel ^ 












Wood Lathe 



♦PORTABLE TOOLS 













Belt Sander 












Electric Drill 












Heat Gun ' 












MOTO-TOOL 












Propane Torch 












ROUTER' 












Saber Saw 












Spot -^Welder 












VIBRATOR Sander 












ViBRO Tool Engraver 


* YOU MUST HAVE INSTRUCTOR PERMISSION EAC 


H TIME YOU USE THE FOLLOWING I^HINES. 












Arc Welder 












Forge Furnace 












Foundry Furnace 












Grinder 


• 










Jointer 













Metal Lathe , 












OXY-ACETYLENE WELDER 












Pantograph 










A i (1 


Radial Arm Saw 










4: X i7 


Table Saw 












Uniplane 





PLAN SHEET 



STUDENT NAME 



PERIOD GRADE NDTEBQOK * 



PROJECT NAME STARTING APPROVAL FINISHING APPROVAL 

ISKETCh':'- ^ ~ I 



TOOLS & EQUIPMENT. 



ISTEP BY STEP PROCEDURES: 



:RIC 
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REFERENCES: MEDIAl 



STEP BY STEP PROCEDURESi 



0 



REFERENCES. MEDIA 



BILL OF MATERIAL: 



NO. OF 
PARTS 



NAME OF 
PART(S) 



DIA, 



TH 



L. 



AMOUNT OF. MATERIAL ' * • 

UNIT OF, TYPE ' OF ITEM 
QUANTITY. NIEASURE MATERIAL COST 



























1 






> 




































































1 











































NOTE: If you Make a mistake and ruin 

A PART, YOU MUST PAY FOR ANY 
NEW MATERIAL YOU GET. 

O ' ^ ■ 

.ERLC- 



Total 'Cost 



NOTE: Ent^^total cost on your 

MATERIALS 'cost RECORD BEFORE YOU 
|||piAVE YOUR PLAN SHEET APPROVED. 



MATERIAL COST RECORD 



NAME 



DATE 



PERIOD GRADE I^^EL: NOTEBOOK 



MATERIAL ^OR PROJECT 



DEBIT 
(MONEY SPENT) 



' CREDIT 

(MONEY PAID 



BALANCE 
(MONEY LEFT) 



EXAMPLE: 



9-25-75 



Material payment 



1 . 50 



1 .50 



9-26-75 



Carving Project 



.90 



9-27-75 



Abrasi VE Cloth 



05 



.85 
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NAMF PERIOD GRAOE LEVEL NOTEBOOK *L 



DATE 


MATERIAL OR PROJECT 


DEBIT 
(MONEY SPENT) 


CREOIT 
(Money paid) 


BALANCE 
( Money Left ) ^ 






*• 










• 
















- 










































f 
























-> 












































- 












































- 


















- 




















- 










- . 






■ 








...... ■ . , • . . V 






• 



















































METAL. 


PLASTIC 


CRAFT 


GRAPH 


POWER 


ELECT. 


GUID. 


WELD 


DRAW 


WOOD 


BASIC 10 

PROJECT 






















OWN • 
PROJECT 










< 
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PROJECT EVALUATION 



NOTEBOOK * 
DATE 



PERIOD 



NAME; 



GRADE: 



SEXi 



LAST 



FIRST 



MIDDLE INITIAL 



Male 



Female 



PREVIOUS SHOP EXPERIENCEi 



0 YEARS 



1 YEAR 



2 YEARS 



LlSTE[f BELOW ARE SIX QUESTIONS WHICH ARE CONCERNED WITH YOUR SATISFACTION 
IN MAKING A PROJECT. THERE ARE NO RIGHT OR WRONG ANSWERS FOR ANY QUESTIONS- 
You SHOULD SELECT THE ANSWER WHICH SHOwS V\^HAT YOU FEEL ABOUT THE QUESTION. 

Answer each question by making^a circle around the number to the right 

WHICH fJ^FLECTS HOW YOU FEEL ABOUT THAT QUESTION. BELOW ARE TWO SAMPLE 
QUEST IONS I 



SAMPLE QUESTIONS: 

How DO YOU FEEL ABOUT: 

A. The way you 'play Football? 

B. The way you siNg? 



VERY 
UNSATISFIED 



2 
2 



3 
3 



4 



VERY 
SATISFIED 

7 



HOW DO YOU FEEL ABOUT: 

1. The way YOU' planned your 

PROJECT? 



2. Your choice of materials in 
making your project? 

^. The way you used tools and 
equipment when you were making 
your project? 

4. ' How HARD YOU WORKED IN MAKING 

your project? 

5. The quality of your project 
now that you have finished ^it? 

HOW DO YOU THINK: 

6.. Your teachers feel about thj? 
quality of your project? 



3 4 



3 4 



3 4 



3 4 



3 4 



3 4 



6 ' 7 . 



6 7 



5 -6 



7 - 



7 . 



5 6 7 
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ON QUESTIONS 7 THROUGH 12. WRITE YOUR ANSWER ON THE LINES PROVIDED 



7. What. PRO JECT did you just complete?. 



•8. Which are<^ of the shop was this project from?. 



'9. Have you made other projects in this.Area of the shop? 



1 



10. What do you feel you did well on this project? 



11. What do you feel you did not do well on this project? 



12. VjfHAT WOULD YOU DO DIFFERENTLY IF YOU WERE TO DO THIS SAME PROJECT 
AGAIN? " „ 



PUT A (1^) IN THE BLANK BY YOUR ANSWER ON QUESTIONS 13 and 14 



!AW u 



13. Did you use a 'BASIC lo** or did you draw up your own plan? 

) 

Basic lo Plan Own Plan 



14. Are you INTERESTED IN STARTING ON ANOTHER PROJECT VERY SOON? 
\ 

Yes Undecided ^^^-^ No 
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•CALAPOOYA JUNIOR HIGH SCHOOL ^ 
ALBANY UNION HIGH SCHOOL DISTRICT 8J 

Dear Parent i 

As PART OF VhE PROGRAM^'iN OUR SHOP AT CALAPOOYA, YOUR CHILD WILL 

have the opportunity to operate various types of power machinery. 
We wish to emphasize that before, a child is, allowed to operate 
power tools, he will prepare himself through the use of single ) 
concept films, books, charts and operating procedure lists. hl^ 

OPERATING PROCEDURES WILL BE CHECKED BY AN INSTRUCTOR AND HE w/lL 
HAVE THE BEST POSSIBLE SUPERVISION WHILE OPERATING THE EQUIRMeNT. 

Safety is stressed in eac^df the areas in the Industrial Arts , 
Department, as well as t^^poughout our school. See the general 
safety rules on back. we feel that we do have a very good record 

IN KEEPING CHILDREN FROM BEING INJURED WHILE IN SHOP CLASS. 

In order for us to have an awareness that you do have a KNOWLEDGE 

of your child's activities, we must have your consent before allow- 
ing your child to use any power equipment. ^ ^ 

The Industrial Arts staff at Calapooya would like to invite ^you to 
visit our shop facilities. you are welcome to visit the shop at 

ANY TIME?; PLEASE CHECK THROUGH THE'M'AIN OFFICE. UNDER OUR FORMAT 

of more individualized instruction, it will be more convenient to 
have visitor^ than it has been in the * past years. . 

Yours truly. 



The Industrial Arts Department 
Calapooya Junior High School 



I'gIVE my permission for TO USE POWER 

(STUDENT'S NAME) 

EQUIPMENT IN: THE INDUSTRIAL ARTS SHOPS AT CALAPOOYA JUNIOR HIGH. 



Date - Parent's Signature 
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SAFETY RULES 
General 

1. do not enter the shop unless an instructor -is present. 

2. Eye protection is required when using any power tool or at any 
other time you suspect there may be eye* danger. 

3. LONG HAIR IS DANGEROUS. Special care must be taken to prevent 
• accidents. 

4. Proper clothing must ^be worn. No loose^ ragged, or sloppy 
CLOTHING. Remove loose jewelry before operating machines. 

5'. ABSOLUTELY NO" HORSEPLAY IN THE SHOP. Others can be injured by 
your actions. 

6. Oevote all your attention to the machine or tool you are using. 

7. Safety Lines are for your protection. Stay behind them unless 
you are using a mach i ne , w i th i n the safetyline area. 

8. Tools and materials can be -dangerous. ^ loo not handle unless you 
have something specific in mind. 

9. When help is needed on an operation, ask for only enough to do 

THE JOB. 

10. Clean YbuR area when through. 

11. Disconnect power before changing blades or belts. 

12. do not leave a machine until all motion has stopped. 
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WELCOME.: 



As Industrial Arts students at this school, you will have a unique oppor 

TUNITY TO PLAN, EXPERIEMENT, AND BUILD IN A SHOP FACILITY WHICH HAS BEEN 

RGANI2ED IN A MANNER WHICH PERMITS ACTIVITIES IN MANY D I FFERENT^ ARE AS . 
You WILL HAVE THE OPPORTUNITY TO WORK WITH METALS, W0(3|) AND PLASTICS, RE- 
BUILD TWO AND FOUR CYCLE ENGINES, CONSTRUCT ELECTRONIC GEAR, AND DESIGN IN 

THE Graphics area of the facility. 

To' /O^CCOMPLISH ALL THESE THINGS, YOU WILL BE USING MANY VARIOUS SYSTEMS WHICH 
WILL BE OF ASSISTANCE. THE COLOR CODED NOTEBOOKS, BA'^IC TEN SAMPLE PjROJECTS, 
AREA ORIENTATION SIGNS, COLOR CODED TOOL PANELS, ANu FACILITY LAYOUT WILL 
AID IN ALLOWING MORE ACTIVITIES TO BE OPERATING A". ONE T ' ME ^ 

We ARE VERY PROUD OF OUR FACILITY AND HOPE YOU WIlL ALSO BECOME PART OF THAT 
PRIDE BY HELPING YOUR FELLOW STUDENTS AND TEACHERS KEEP THE SHOP SAFE BY 
RETURNING TOOLS TO PANELS, AND BY PLACING MATERIALS AND RESOURCES BACK IN 
THEIR RESPECTIVE POSITIONS. 

STUDENT NOTEBOOKS 

you will be assigned your own personal notebook for use in the shop, which is 
color coded according to your period. for example, the first period color 
may be red, and has a number corresponding to your name. as you enter, p i ck , 
up. your notebook and take it to the plug-in box in the area in which you 
will be working. 

Your notebook tells other students which area you will be working out of 

THAT DAY.' . // 

^ ' •„ ■ 

S YOU PURCHASE YOUR MATERIALS, DEVELOP PROJECTS AND ACT I V I T I ES^^^Jt^R N'^l^^^' 

BOOK WILL BE WITHIN REACH TO ASSIST YOU IN PLANNING AND RECORDING INFORMATION. 



COLOR CODE 

The BASIC areas of the shop can be identified -by the wqqd signs that hang 

FROM THE ceiling AND THE COLOR CODED WALL PANELS. THE VARIOUS SELF-CONTAINED 

areas are color coded, and the^ tools, materials, books, films and other 
various aids are marked with the board color in each area. 

The following is the color code for each area of the shop: 

Area Color 

Woods ' Yellow 

Cold Metals Blue . 

Hot Metals K Red 

plastics PINK 

Crafts. Purple 

po.wer mechanics orange 

Graphics & Drafting Green 

General Industries Gray 

Elect/Electronics .... White 

Planning (media) Wood Grain (Stain) 

To HELP YOU identify POWER TOOLS, GUARDS, AND OTHER HAZARDS, THE FOLLOWING 
OLOR CODE IS USED: 

POWER TOOLS 

GREEN The prim-ary job of col,or code as applied to machinery and power 

■ tools is to separate the critical from the non-critical parts. ' 

This is done by painting the critical operating parts and focal 

I ' WORK AREAS IN A COLOR THAT STANDS OUT IN CONTRAST WITH NON-CRITICAL 
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GREEN BODY OF THE MACHINE. ^ ^ 



GUARDS & SWITCHES 

ORANGE Moving parts on machines can be a safety hazard. To minimize 

THIS- HAZARD, ANY MOVING PARTS SUCH AS GUARDS AND SWITCHES ARE 
PAINTED A BRIGHT ORANGE FOR INSTANT RECOGNITION. 

CONTROLS " 
YELLOW ^. The controls of a machine are painted a' bright YELLOW to command 

ATTENTION TO MAKING ADJUSTI^ENT. 

WATCH OUT ••-^ . 

YELLOW Around each Power Tool and any part that SPEtiAOcQNSi deration 

should be given to your safety, you will find a^ide yellow stripe 
'marked on the floor. §tay out of this area unless you are the 
operator of a power tool , or you are asked to help the operator. 
All people in this area will wear goggles^^at all times. 

. * 

FIRE PROTECTION 

REO RED, THE COLOR ASSOCIATED WITH FIRE, IS USED TO IDENTIFY THE 

LOCATION OF FIRE FIGHTING EQUIPMENT. y 

STUDENT performance RECORD FORM 

This form is for your use in recording your activities in the shop. As you 
DO an activity, mark in front of the appropriate listing or if you do an 

activity THAT IS NOT LISTED, RECORD IT IN THE APPROPRIATE AREA BLANK. 

MATERIAL COST RECORD FORM . ^ 



As YOUR PROJECT REQUIRES MATERIALS AND SUPPLIES THAT ARE OWNED BY THE SHOP, 
YOU WILL USE THIS FORM TO RECORD YOUR EXPENSES. IN THE EXAMPLE, THE FIRST 
RECORDING IS THE-PURCHASE OF YOUR MATERIAL PAYMENT CARD. THIS IS TO BE PUR- 
CHASED IN THE SCHOOL OFFICE. FILL OUT YOUR NOTEBOOK AND MATERIAL PAYMENT 
. TO AN. INSTRUCTOR. THE INSTRUCTOR WILL INITIAL THE ENTRY OF YOUR PAYMENT 

AMOUNT. Your receipt is the - instructor ' s initial* in the credit column of 

THE FORM. Be sure YOUR NAME IS ON Th6 FORM IN INK. 

Before you start an activity ,' experiment or project, record the name and any 
costs in the debit column, subtract the cost from the balance and record 
the new balance in the balance column. when your balance is not sufficient 
to cover your next activity, another material payment should be maue in the 

OFFICE. 

ATTENDANCE & TIME UTILIZATION FORM 

Mark this sheet for each day you are in class. Refer to the key at the top 
of the sheet to see the different things you should mark. note the example- 
shownand mark. 

EQUIPMENT OPERATION CHECK 

For your safety and the safety of others, we have an Equipment Operation 

CHECK SHEET. ONCE YOU START A PROJECT AND YOU NEED SOME KIND OF PoWER 

Equipment, you must f irst^ ecome knowledgeable on the Safety Rules of the 
equipment and how to operate it. this information can be found in the power 
Equipment Notebook. Film, Tape and Textbook References are listed in the 
Notebooks also. ^ 

When you have completed -^our study, place a>^ check in the media column you 

USED TO get your INFORMATION ON THE EQUIPMENT OPERATIONS SHEET. AFTER YOU 'HAVE 
BEEN CHECKED OUT, PRESENT THIS SHEET TO THE TEACHER AND HE WILL INITIAL YOUR 

EQUIPMENT Operation Sheck Sheet, if you wave been successful in answering 

ppTp-IONS ABOUT SAFETY AND IF YOU HAVE b|eN SUCCESSFUL IN THE OPERATION OF 

tl\^»owER Equipment. C-i8 ^ 



The teacher will Not. initial the Check Sheet if you need more preparation. 



Teacher initials will be removed from the Check^List when you demonstrate at 
^^ftny time that you are careless and unsafe with any of the equipment listed. 

THE PLAN SHEET - 

Each activity or project, no matter how large or small, must have a completed 
Plan Sheet made out to go with it and .initialed by an instructor. 

Regular Plan Sheets shall include i 

1. Drawing or sketch of an object. ^ ^ 

2. DiMENSIQNS OFv THE PARTS. ' ' 

3'. Materials needed. 

4. Cost of all mater ials . 

5. Tools to b^ used in making it. 

6. Step by step procedure, telling how you intend to make it. 

Proper use of the Plan Sheet eliminates many mistakes and waste of materials. 

Plan sheets must be gone over by an instructor and initialed, before start- 
ing YOUR PROJECT. 

USE OF FILMS, BOOKS AND RESOURCES » - ' 

'( 

Located throughout the shop, you will find m/Aiy pieces of equipment and 
resource materials to use in:/learning about the tools and machines in the 
shop, and for helping you solve the problems you may encounter as you work 
on your project. 

^^THIS equipment is available in the shop so that you will be able to -PROCEED 

with your work in the most efficient manner. the materials are distributed 
about the shop according to the operations that are conducted in the area. 

Materials that are available include various types of single concept Film 
-Projectors, such^ as Kodak , Technicolor , and A.B. Dick Machines. Make sure 

YOU are . FAMTLI AR WITH *THE UPER OF" ALL' OF THEM AND FOLLOW 

THESE LNS5TRUCTI0NS CAREFULLY TO INSURE THAT THE MACHINES AND FILMS WILL 
ALWAYS BE IN USABLE OPERATING CONDITION, FOR FELLOW STUDENTS. 

The films for the . Technicolor and A.B. Dick projectors are in a sealed plastic 

MAGAZINE AND ARE THE CONTINUOUS LOOP TYPE. CaRE SHOULD BE TAKEN WHEN PLACING 
- THEM IN THE PROJECTOR TO INSURE THEY ARE INSERTED COMPLETELY. CaRE ALSO 

SHOULD BE TAKEN TO KEEP THE FINGERS FROM TOUCHING THE FILM WHEN HANDLING THE 
MAGAZINES AND TO KEEP THE MAGAZINES IN THE STORAGE PROVIDED WHEN NOT IN USE 
TO PROTECT THE FILM FROM DUST AND DIRT. THE MAGAZINES ARE ALL MARKED WITH 
A NUMBER. 'When a film-loop is referred^ to in the written project INSTRUCTIONS, 

it is referred to by producer and number. 

The film magazines for the Kodak projector are not of the continuous loop type 
and must be rewound before removal from the machine . normally this is accom- 
plished automatically when the. end of the film is reached. if ^ you watch only - 
a portion of the film, press the reverse end of the review bar to cause the 
film to,. rewind . 

•information for your use is also available on cassette tapes for use on the 
tape players. when using the casettes, care must be taken to keep them free 
OF DUST. Cassettes must always be returned to proper storage area when not 

IN USE. 
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Reference books are also ava-tLable in each Media Area for your use. They 

ARE THE most MODERN AND UP-TO-DATE AVAILABLE. YoUR COOPERATION IN KEEPING 
THEM IN A CLEAN, ^USABLE CONDITION, WILL INSURE THAT THEY WILL BE AVAILABLE 
WHEN IT IS NECESSARY FOR YOU TO USE THEM. 

'cleanup 

Students are expectei^ to accept responsibility. - 

A. After using any tool or piece of equipment, it should be ready for 

ANOTHER person'^ USE. 

B. Leave the work areata little cleaner and neater than you found it.^. 

C. Approximately five minutes before the end of class - general cLEAtl^- 

UP OF AREA - AREAS YOU HAVE WORKED IN DURING THAT PERIOD. 

D. If using finish room, be aware of the time factor. 

1. Don't try to start applying finish during last is minutes of a 

PERIQD .' ' 

2. Clean brushes properly. PROCEDURE: 

A. Clean bursh by wiping on paper t6wels. c., 

B. RINSE BRUSH IN PROPER SOLVENT: 
LACQUER ~ IN LAQUER THINNER 
SHELLAC - IN ALCOHOL 

LATEX PAINT - IN water 

OIL BASE - IN PAINT THINMER OR TURPENTINE (DRIES OVERNIGHT) 

PLASTIC RESINS - IN acetone 
c. Wash brush with soap and water. This will take several 

REPETITIONS. RiNSE THOROUGHLY -BETWEEN EACH STEP. 

- D. When a good suds is developed, your brush is clean. * 

E. Rinse again and shake out most moisture. 

F. Turn the brush in to one of your instructors. 

E. Be sure that your projects or supplies are stored in the proper 

PLACE BEFORE YOU LEAVE FOR YOUR NEXT CLASS. 

HOW DO I GET STARTED 



The FIRST THING I WANT TO DO' WHEN I W ALK ' INTO A SHOP WHERE THERE ARE MATER- 
IALS, TOOLS AND EQUIPMENT IS TO BUILD SOMETHING. WE HOPE YOU HAVE THE SAME 
DES IRE . 

to help you get started, we have organized the shop into areas of interest: 
Metals, Plastics, Foundry, Graphics, Crafts, Wood, General Industries, Elec- 
tricity AND Electronics. 

Each area has some sample projects which have been made for you to Look at 
FOR IDEAS. These projects each have plans to show you from what they are 
made and how to make them. please take special care -.when looking at these 
projects and keep them in their place. 

This shop has been designed for work , with instruction available from many 
sources, so that you are not held up for need of an answer. some of the 
many resources incl^ude films, tapes, books, charts, sample projects and 
felldw students. 

LET'S Walk Through It 
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MHOT METALS 



ELECTRICITY 




iEXPLORE SHOP 



5. 




SELECT PROJECT 

(YOUR IDEA) 
(FROM SAMPLES) 
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Mill 


mm 




mm 






ELECT 
AREA 
YOU WOULD LIKE 
TO WORK IN 



6. 
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MAKE A PLAN AND 
CONSULT WITH 
TEACHER 




MAKE MATERIAL 
PAYMENT 



BAND SAW 



USE SAFETY 
GOGGLES 




STUDY EQUIPMEN' 
LEARN SAFETY 
RULES 



9. 



J>ROJECTORS a 
FILMS ^ 




dOKS 



USE REFERENCES 
II. 
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WOODS 




SELECT MATERIALS 




BUILD 
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RECORD a EVALUATES 
PERFORMANCE IN 
NOTEBOOK 




APPENDIX D 



PRINTED SELF-INSTRUCTION MEDIA 

This Appendix section contains a complete 
set of equipment operation sheets and one 
sample each of an instruction and i nfklrmat ion 
SHEET. Use Worksheet 12.9 to detetr^ine^^e 
paper color and the number of sheet s^-rfou^ red . 
Use the sheets as they appear in this section 
to begin your program and revise the sheet? 
to meet your needs during the first year of 
operation 



t 
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BOOK REFERENCE LIST 



CHARTS AND SfkiS< AIDS 



/ 
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^ BAND SAW (WOOD - METAL) 

USESt Cutting curves, resaw cuts 



SAFETY PROCEDURE: ^ ^ \' ' 

\. Always wear eye protection when operaThng in the machine area.^ 

2. With the power off, adjust the saw guide to within about i/8" 
of stock to be cut before power is tufted on. 

3- The operator ^u$t not allow his fingef(s to come closer than 2" 
'from the saw blade when cutting. V 

4. NeVer stand at the right-hand side of bandsaw. a serious accident 
might result if saw blade should break. 

5. If necessary to back the stock, out of a long saw cut, power, should 
be turned off and the blade allowed to come to a complete stop 
before removing stock. ^ ^ . 

6. .A SHARP CURVE OR SMALL RADIUS SHOULD NOT B^ CUT EXCEPT WITH" A VERY 

narrow bandsaw blade. . . . , - 

7. Cylindrical 6Tock like dowels should be cut on the bandsaw only 
^i^en some type of holder, such as the -crosscutt i ng gauge, is 

USED. ' ' / . , 

8. no adjustments should be made when bandsaw blade is, in motion. 

^ 9. Thin stock must not be stood on 'Edge ,to be cut, unless it is firm^ 

LY SUPPORTED BY THE RE-SAW • FENCE , AGA I NST" THE DOWNWARD THRUST OF 

the saw blade . ' : 

10. If the' bandsaw blade should break or come off the wheels ^while 
the machine ^is in operation, immediately turn off power and k^ep 

CLEAR OF THE BLADE UNTIL IT AND THE WHEELS COME TO A COMPLETE STQP, 

• D-3 ' 4^36 ' , 



BAND SAW (CON'T) 



11. Alloi^ the "Bandsaw to reach full operating speed before feeding 
stocks do not stop the motion of the blade w i th . stock after the 
power is shut off. ' , 

Uses and procedures are basically the same as on the wood band 
saw, except: the blade speed must be reduced for cutting metal. 

OPERATING RRDCEDURE; ' ^ - * l^.f':^^- 

1. Visually check' adjustment of^ top and bottom guides. These should 
be according to manufacturer's specifications. 

2. Lower top guide assembly to within i/8" of material to^be cut. 

; This should be the on&y. adjustment you should have to make. (See 
diagram of bandsaw ) . ' 

3. After -observing proper safety procedures, turn on machine. 

4. Feed material* into blade gently. 

5. Hands should not be within 2" of the^blade. 

6. When cutting curves, turn the stock carefully^so thAT^ the blade 
may- follow without being twisted. keep hands outside cut line. 

7. if' a curve is so abrupt that it is necessary to repeatedly back 
up and cut a new kerf, either a narrow blade is needed . or a blade 
with more set is required. 

8. Remember, the shorter the radius to be cut, the narrower the 
blade to be used . 

9. When resawing material, set up a fence on the band saw table. 

10. In backing out of a cut, the operator' must be careful that he 
• does not accidentally draw the bladb off the wheels. 

11. In cutting round stock, ^ use 'a V "block or miter gauge to gui.de 
: your work.. - _ ... , 

i 

PROCEDURE FDR CHANGING SPEED; , ' ' 

1 . Unplug the power cord'. , 

2. Open upper door at rear of machi,ne. 

3. A. For SLOW' speed (metal cutting) push in and rotate yellow 

SHIFTER KNOB UNTIL IT ENGAGES. CLOSE THE DOOR. 

B. For high; speed (wood cutting) pull out and rotate yellow 

SHIFTER UNTIL , IT ENGAGES. CLOSE* THE DOOR. 
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^BELT GUARD 



ABRASIVE BELT 



DUST DEFLECTOR 
HOOD 

/ 

DUST SPOUT 




ADJUSTABLE BACKSTC^j^" 

MOTOR 

TILTING TABLE 

LOCK KNJOB 



MOTOR SWITCH 



< , ■ STAND 




ABRASIVE DISK 



ERIC 



SAFETY PROCEDURE; 



^ BELT & DISC SANDER 



( 



1. Do NOT USE THIS MACHINE AS A "DO ALL" TOOL, 

z. With the power, off; c?heck adjustment of the table and guards. 

3. Sand onlv pieces which are of safe size. If. your fingers are 
within 1" of. the abrasive, you are too close. Use a different 

TOOL. 

4. All STDCK should bb in contacT'WITh the table and the belt at 

THE SAME TIME. " ^ - 

5. ' Sanding is done oN-tHE down stroke only. . ' 



DISC SANDE 



X 



USESi 



) ■ ^ ■ 

Disc sandef^ are used to sand straight and convex curves on 
edge. diameter^ of sanding discs range promts 1/2" to 18" . 



OPERATING PROCEDURE: 

1. ' Place the work on the table. 

2. Move the work into contact with tn^ sanding disc. 

3. Slowly move the work along until all waste stock has been removed. 
Keep in mind that sanders are mainly to smooth surfaces and edges 

'and not to remove large quantities of stock. 



Sand on downward side only. 
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STATIONARY BELT SANDER 
USESi Can be used for finishing practically any materiali Plastic/ 

METAL, WOOD, CORK, RUBBER — PROVIDING THE PROPER^ ABRASIVE 
BELT IS USED. * . 

OPERATING. PROCEDURE ! 

1. Make sure the sanding you are about to do is not for the purpose, 
of removing a large amount of material. 

2., Check table rest to see if it is square- to belt platen. 

3. All sanding must be done with one* surface resting against table 
REST. (Exception is when sanding on idler drum at top of sander)* 

4. Turn on machine .and sand by using a light but firm pressure. 
Excessive pressure is unnecessary and should be avoided because 
of belt damage it causes. 

5. Move material back ancx forth over belt to keep belt from' wearing 
uneven and burning wqfod . 

6. ' Use a back up block behind thin materials being sanded to keep 

hands away from moving belt. fingers less than one inch from 
sanding belt are too close. . . 



439 



D-6 



MELTING POT 



GAS VALVES 




/ 



LID HANDLE 



BENCH FURNACE 



USES: 



1. Heating soldering coppers. 

2. Melting soft metals. 

3. Heating lighj metals for forging. 

4. Heating small tools for annealing, hardening and tempering. 
SAFETY PROCEDURE « 

1. do not blow out the pilot light. 

2. Be sure that the three valves are turned off when not using the 

FURNACE . 

3. Wear glasses or goggles. 

4. Wear asbestos gloves when worktw^c with hot metals. 
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OPERATING PROCEDURE: 

1. -Check all valves to see that they are shut off. 

2. Remove dirt from inside of furnace. (Only when furnace is cool.) 

3. Open branch' l ine valve , at the rear of the furnace. 

4. Light A small piece of paper towel and pLace in the furnace, .then 
turn on the burner valves. 

5. After lighting, control the furnace by using only the number of 
burners needed. the small pilot lights near each burner will 
relight the gas when the furnace valves are turned on. 

6. When not in use, the burner valves should be turned off, leaving 
the pilot eights burning. at the end of the day the branch line 
valve should be turned off. 
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BEVERLY SHEARS 

USESi For making straight or irregular cuts on' sheet metal. 

. . * . 'V 

SAFETY PROCEDURE! ^ 

1. Keep your fingers away from the blades. ^ 

2. Avoid sliding your hands on the edge ofthe sheet metal you 
are cutting. - ' . 

3. Leave handle in upright position when not in use. 
DPERA.TIj;gG PROCEDURE! 

1. Insert metal into shears as far as possible. 
2.. Align your mark on the lower blade. 
3. Pull on handle to cut. 

A. When cutting an irregular shape, constantly move the stock as 
you cut, following the layout line. 

5. maxinfum thickness of stock to be cut is 16 ga . mild steel. 

6. Never cut nails, rivets, bolts or wire'with the Beverly shears 



FINGERS 



BED 



FORMING BAR 




CLAMP BAR LEVER 



BRAKE (BOX AND PAN) 

USES : The box and pan brake is used to bend and form sreet metal. 

It is very useful, because of the removable fingers, when you 
have to bend all four sides such as in a box or pan. 



SAFETY AND DPERATING PROCEDURE: 

1. One person at a time is to operate this machine. 

2. lift the clamping bar handle and insert the metal in the brake 

3. Lift the bending wing until the desired angle is secured. 

4. If it is^ necessary to adjust the fingers, do this before the ' 
metal is inserted into the machine. 
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SEWED WHEI 




LOOSE WHEEL 



BUFFER 

USES: For smoothing and polishing materials. 



SAFETY PROCEDURE: 

1. Always use eye shields and goggles. ' 

2. Never let the top edge of the material come iNr':cowT^cr with, the 

wheel because it may be pulled FftOM YOUR hands".- . . 



operating; PROCEDURE 



Apply . A small amount^^f. buffing compound tiN jj^he ..sewn- whee.l • .: . , 
NOTE : Use d iFFEREW-veuF'^iNG COMPOUNDS and^mac!hines for buffing,"- 

PLAStlo'AND METAL. .^^^ON'T; MIX THEM. ., ^ „ ■. " /. v 
MO^.e the' MATERIAL ACRO&S J^IHE FACE Ot?- THE WHEEL. ^ .■ 
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SWITCH 
DEPTH ^STOR 
QUILL LOCK. 

QUILL 
■ CHUCK 



TABLE 



BASE 




MOTOR 



FEED HANDLE 



TABLE ^LOCKING CLAMP 
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DRILL PRESS 

USES: .The drill press is used for drilling and boring HOLES- It 
SUBSTITUTES AS A SANDER AND MORTISER. 

SAFETY PROCEDURE: 

1. Before placing the drill or bit in the drill press chuck, check 
the speed by looking at the pulley. 

2. Material of a size or shape which might be seized by the turning 
drill must be clamped in place to the drill press table. when in 
doubt, clamp it on. 

3. When setting up the drill press, make certain the bit or drill 
does not strike the table. use a scrap of wood to back up the 
part to be drilled. ^ 



5. 
7 . 



Always remove the chuck key after tightening or removing a drill 
OR BIT. The chuck key should never be in the chuck without your 

HAND ON THE KEY. 

Use a V BLOCK when drilling round wood, metal or plastic stock. 
Center punch all locations when drilling. 
USE A sharp bit. Don't force a dull bit. 



operating PROCEDURE: 



Check the drill press speed for the size of the drill to be used, 



Insert the drill in the chuck. Never leave chuck key in chuck 

I 

Clamp the stock to be drilled to the drill press table. Use a 
piece of wood under the stock. \ 



Adjust the depth gauge to the desired ' depth of the hole to be. 

BORED. 
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DRILL PRESS (con't) 

METALS 

1. In general, our drills are used at low speeds. The hardness of 
stock being drilled is also a factor in selecting the speed- 

2. Check the drill press speed for the size of the drill to be used- 

3. too slow a feed will overheat the drill by friction and too fast 
a feed may cause excessive pressure which may break the drill or 
tear the stock. 

SPECIAL OPERATIONS; ^ . 

Using a mortising attachment 

1. Check drill press speed for the mortising attachment- (Generally 
a slower speed is used than in regular boring- ) 

2. Change drill press chuck to the mortising spindle- 

3. Mount the fence and hold down fingers* on the drill press table. 
4; Adjust the depth gauge to the desired depth- 
s' Start cuts at the end of the mortise and. make cgTS next to each 

other until all waste material has b^en removed. 

6. Remove mortiser attachment from drill press- 

using a sanding drum 

1. Check the drill press belt for low speed. 

2. Fasten the sanding drum in the chuck. Never leave chuck key in 

CHUCK- 

3. Fasten a wood table plate to the drill press' table with sanding . 
drum to fit into hole in the wood plate- 

4. Lock the quill to the desired depth- 

5. Hold the work flat on the table and sandSi/ith a light, steady 
pressure.^ ' 

6. Remove sanding drum from drill press. Never' leave chuck key in 

CHUCK. 
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HORIZONTAL BAND SAW 



USES: Cutting ferrous and nonferrous metals. 

SAFETY PROCEDURE; : 

1. Always wear eye protection! when operatinjs in^^ the machine area. 

2. If the bandsaw blade should break or come off the wheels while 
the machine is in operation, turn of^f the power and keep clear 
of the blade until it comes to a complete stop. 

3. Thin stock must be laid flat in the vise. 
OPERATING PROCEDURE; 

1. Raise frame until ratchet dog will catch on the ratchet frame. 

2. Place material in vise and lower the frame until the blade just 
clears the top of the material. now move the metal back and 
forth until the cutoff line is under" the saw blade. raise frame 

AGAIN. 

3. Tighten the vjse with- the hand wheel. 

4. Start motor and gently lower frame until the blade contacts the 
material. 

5. The saw will shut off when the cut is finished./ 

6. Return unneeded material to storage. 
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INJECTION HANDLE 



THERMOSTAT KNOB 




TEMPERATURE GAUGE 



VISE HANDLE 



USES: 



VISE PRESSURE PLATf 

INJECTION MOLDER 
Molding of thermoplastic material. 



SAFETY PROCEDURE: 

% 

1, Wear glasses .or .goggles, 

2, Do NOT TOUCH HEATIIjftG CYLINDER WHEN 'MACHINE IS ON, 

OPERATING PROCEDURES 

1, - Turn thermostat knob on to medium high temperature 300*^-400^; F , 

•Wait until correct temperature before operating machine, 

2, Place mold in vise, do not overtighten , so sprue hole is directly 
under nozzle, 



Fill cylinder with plastic at funnel with a spoon, 

TO SPILL, 



Be careful not 



4 

5, 

6, 

7 , 

8 , 
9, 



EKLC 



Allow plastic material to become fluid. ^ 

Place hand^on injection HANOLe, stand back ahd with one motion 
PULL handle down, When resistance is felt, mold is full. Wait 
3 SECONDS BEFORE (Braising han^ile back up. 

Let mold cool for about 15 seconds.. 

Recharge cylinder before each injection. 

Unlock and remove mold, cut OFff sprue. 

Clean and put away all materials, 
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BENDER - DI ARCO 



USES; To PRODUCE A VARIETY OF BENDS, AND HANDLE DIFFERENT SHAPES 

OF METAL BY INTERCHANGING THE VARIOUS RADIUS FORMIt^G ACCESSORIES. 

OPERATING AND SAFEJY PROCEDURES: 

1. do not exceed the bending limitations of this machine. 

^ Use the correct accessory block for the particular bending opera- 
tion you are going to do. 

3. do not try to bend spring 'steel or exceptionally hard metals such 
as tdol steel . 

4. to set up for a bend, first loosen the nose holder and holder 
support bolts and slide the nose holder in or out depending on 
the radius form to be used. 

5. Next, install the radius form. 

6. Place the metal to be bent against the radius form and place the 

LOCKING PIN IN THE APPROPRIATE HOLE. ThE VIETAL SHOULD FIT SNUGLY^ 

between the radius ^orm and locking pin. 

7. Slide the forming nose up to thb metal (check the Di Arco bending 
booklet for the pa rt i cul a r ■ ope r a^t i on to be done.) 

8. Lock the forming nose and nose support into place. 

9.. Center the bend and set the bend locating gauge, if one is avail- 
able. Mark the start of bend with chalk. 

10. Lock the nose'^into position wit^? the nose lock. 

11. Check the operating arm for free movement. .If it moves stiffly, 
jxpply grease through the greash fitting. . 

12. With the me.tal installed, slowly move the operating arm until you 
have the appf^oximate bend. remember that metal tends to spring 
back somewhat when bending pressure is released, so you may have 
to bend a little beyond to allow for spring-back. 

13. Use care when bending long or awkward objects to prevent INjJURY. 

14. Check the Di Arcd. booklet for each parti^Lar operation you wish 

TO dd. Detailed ste;p-by-step directions are given i1)J this booklet.^ 

448 

• ' D-,15 



Oven Temp. 



Oven 



Oven On-Off Switch 




Burner Controls 



Burners 



OVEN 



USES; 

1. Heat plastic fUBES. 

2. Heat acrylicS for bending and shaping. 

3. Expand beads. 

4. Cure expanded projects. % 

5. Tool dip process. 

Consult instructor for othe-r ,.use3 . 




OPERATING AND SAFETY PROCEDURE; 

1. Assume the material in the oven to re hot and handle accordi ngly^. 

2. do not overheat your material. / 

J 
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Thermometer 
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ROTATIONAL MOLDER 
USES: Produce completely enclosed, HOLL&TfT^-'SEAMLBSs objects . 

~ EXAMPLES: 'PLASTIC FRUIT, SQUEEZE BULBS, TOILET FLOATS 6 BALLS. 

SAFETY PROCEDURE; ' • 

!• Use gloves when removing molds from' oven. 

z\ Heat must be off while spraying mold with water. ^■ 

DPERAT-ING PROCEDURE: ^ . ^ # 

1. Make the mold. A completely closed two-piece mold made of cast 
aluminum or copper. ^ " 

2. Prepare the mold. Clean inside of mold before polishing or apply- 
ing mold release. 

hill .the mold with a pre-measueeii-vamount of plastisol — 1/4. by 
volume with liquid plastisol. \ ' , 

4. Place the closed mold i n the dualtMold holder , and place assembled 
holder on the motor shaft and lock in place. close door. 

% ' ■ , - ■ 

5. Heat the mold as it is rotated. The heat is tuf^ned on by setting 
the timer at 25 minutes and the thermostat dial at 4 0 0"* f, motor 
switch is then turned on so that phe molds are simultaneously 
rotated^ around tvvo axes in planes at right angles to, each other. 
Approximately is RPM. 

6. Cure the plastisol. In many cases it will be completely cured in 
the rotation process. 

7. When the time^ shuts off, open the door and spray the mold witIh a 

FINE mist water SPRAY. SPRAY UNTIL DROPLBTS Do'' NOT BOIL OFF. 
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ROTATIONAL MOLDEft (CON'T) . 

8. Stop rotation. With gloves, remove molo holder by turning black 

POINTER handle OUT (180 DEGREES), AND SLIOE MOLO HOLOER OFF MOTOR 

oriven shaft. dip .holder in pail of cool water. ^'s 

9. Remove molds from hqlder; 

10. Open two piece mold and remove. project. 

NOTES> , • 

If holding (PROJECT) STICKS TO MOLD, USE TWO (2) 1/4-20 THUMB SCREWS 
TO PART MOLDS. ^ 

• If molded project is porous, it may be caused by moisture in the MOLD 

PORES. Dry mold completely and repeat cycle. 



} 

s 



TENSION ARM 



fENSlOM PULLEY 



ABRASIVE BELT 



TILTING TABLE 



TABLE 

ADJUSTMENTS 



DRIVE PULLEY 




BASE 
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SANDER-GRINDER 

USESt ThE^SAND^-GRINDER can be used for SAt^DING,;, sharj^ening, contour-^ 
ING, DEBURRING, GRINDING, F I N I S.H I NG AND POLISHING WOOD META^^S , 
PLASTICS OTHER MATERIALS PROVIDING THE PROPER ABRASIVE BELT , 

IS USED. ^ . 

SAFETY PROCEDURE: • ' 

1.' Do NOT lTSe this machine as a "do all" tool. 

2! Make all adjustments with the power turned off.- 

3. Always WEAR safety gogglCs. 

4. Roll. UP long sleeves and remove gloves before operating machine. 

5. Never hold your work with a rag' when sanding. 

6. Keep your haV^ds away from moving «^arts of the machine. 

OPERATING^>R£IC£OURET '"^ * 

1. Make sure the sanding you are about to do is not fI^r the purpose 
of removing a large amount of material. ' , 

2. Check adjustment of table rest for your particular sanding opera- 
tion. , ' 

3'. Most sand.ing is done with one surface resting against the table ^ 




REST. 

Sel^ect and install proper abrasive b^t. for your particular sanding 
operat ion . , ^-.^ / 

Check Tr see that the abrasive belt is tracking properly on the,' 

PULLEY:. . , y . 
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X SANDER-GRINDER (CON'T) ■/ 

Turn on machine and sand by using a LfcHT b: r firm pressure. 
Excessive pressure should be avoided because of possible abrasive 
belt .damage . - 

a lubricant. salould be used when grinding aluminum to avoid clogging 
the abrasive belt. 

•4 
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OVERARM . T 



"TENSION SLEEVE 
GUIDE POST ADJUSTMENT 

UPPER CHUCK 

HOLD DOWN SPRING 



TABLE 



GUARD 




VARIABLB SPEED 
CONTROL HANDLE 



-SCROLL SAW 



USES: Inside cuts, irregular thin material. 

SAFETY PROCEDURE: ^' - . \ ^ 

1. Check the adjustment df blad^ support /-blade guide, and hold 
down, using guide post locking thumb screw. 

2. j'^^rn machine through olste cycle by h an d to 'be . si^r e . of chuck 
n^learance.' 0 

Operate at" the proper speed for your work. 

Keep the machine clear^ of tools and stock. 

do not force the stock into the .blade. ^ ' • 

Keep fingers away from blade and pulley when machine is in 
operation. ^ . , • • ^ 

This machine is not to be used for cutting stock over i 

The danger area is in the "saw line. Keep fingers outside this 
line. . ' , 



3 . 
4 

6 < 

7 . 

8 , 



OPERATING PROCEDURE 



1. Jig saw blades vary in length, thickness, and number of teeth 
•PER 'INCH. Be sure the teeth of the^lade are po'inxing toward 
the^table . ^^"^ ^ 

Lower the hold down (see drawing) so the spring tension of the 
hold down holds the work on the ta^ble . this should be the onl'y 
adjustment you should have to make. 



Turn the motor Drive shaft o^le revolution by hand' to check all 
adjustments. 
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. SCROLL SAW (CON'T) 

4. After adjustments are complete, start the machine and feed the 
work forward evenly on the waste* side of the cutting line. 



CUTTING INSIDE WORKi 



1. WrtfffN YOU MAKE INSIDE CUTS, DRILL A^OLE IN THE WASTE AREA OF 
THE DESIGN. 

2. [DISCONNECT THE BLADE FROM TOP CHUCK, TURN DRIVESHAFT UNTIL BLADE 
IS AT ITS LOWEST POINT, RAISE HOLD DOWN TO ITS HIGHEST POINT>_AND 
PLACE MATERIAL OVER'BLADE. LOWER HOLD DOWN ON TO THE MATERIAL, 
RECONNECT BLADE, THEN READJUST HOLD DOWN AND- TURN THE DRIVE SHAFT 
ONE REVOLUTION TO CHECK* THE ADJUSTMENT. 
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Type Bar 



Magnet 



Gripper Fin"=" 
qers 



Bed Plat 



Opened ose Lever 
for Gripper Ass 'y. 




Pressure Control Handle 



Adjustable Pressure 
Carriage Wheel Assembly 



Anchor Corner 



Machine Bed 



SIGN PRESS 



USESi 



Relief printing 



OPERATING AND SAFETY PROCEDURE: 

1. Place the type on the machine bed. 

TO LEFT. 



4 . 

5 . 

6 . 

7 . 

8 . 

9 . 

0 . 

1 . 

2 . 

3 J 



Spell the words Ff^uM r^ght 



Place the bars of furniture between rows of type, 
one padded side towards each row of type. 



Place at least 



If different sized letters are used -in the same row, additional 
spaces may be added. 

.Center the type using the grid on the machine bed. 

Till tKe machine bed with furniture and tighten the quion (an 
expandable bar) until the type is held snugly. 

Place a small amount of ink on the glass platen. 

Spread a thin coat of ink over the glass using a composition 

ROLLER. If two COLORS ARE DESIRED, TWO ROWS OF INK WILL BE 

required . ' 

Roll a thin coat of ink on the type using the roller. 

Cut TIHE CARD STOCK TO THE PROPER SIZE. 



Place the card stock under the grippers against the anchor corner 



Adjust the pressure dial to the right pressure. 
Slide the roller over the "entire card for each copy wanted 



Clean the type whi le they are st ill in the machi ne 

YOUR mess. 



'Clean up 
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Release/Hatidle , 

< ' / - - ■ 




Rear Adjusting, Screi 

" <1 



Handle 

Crank Handle 



Lifting Lever 



Lower Roll 

Adjusting Screw for Lower Roll ' 

FORMING MACHINE (SLIP-ROLL) . ' / 

USES: The forming machine is used to form cylinders and C0NE5, SUCH 
AS STOVE PIPES, CANS, ETC. 

SAFETY PROCEDURE: , 



1. ' One person at a time is to operate this machine. 

2. Maximum thickness, 22 gauge steel. 

OPERATING PROCEDURE: 

1. Lock the top front roll in position, and adjust the lower roll 
so you can slip the metal between the two rolls. 

*2. While turning the handle, raise metal slightly -and then lower it 
to catch the rear rdll . 

3. Adjust back roll to obtain correct diameter of work. 
A. Unlock top roll to take out material. 

5. If you have a wire edge, put wire edge intd grooves' at edge of, 

ROLLS. - c .. 
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SQUARING SjHEAR 
USES ! Cutting sheet metal . 

OPERATING AND SAFETY PROCEDURE: . 

1 . Cut only "Sheet Metal" on this machine. 

2. V Cut only i6 gauge or thinner sheet metal. 

3. Notice where orange blade guard is and keep fingers clear of 
this area. 

4. Back gauge can be 'set for a series of uniform cuts. 

5. Line up cut marks by looking directly downward at cutting edge, 
between blade and guard. 

6. The blade will cut first on the right hand side- of your material. 

7. do not reach beh i nd mach i ne to catch material as you cut it. 

8. Be extremely careful if someone' is assisting you'. Before treadle 
is pushed, you must know that the blade is clear of fingers. 

9. Operate treadle with foot. Be sure other foot is not directly 
undeh treadle . 2^ ' 

10. Replace safety chain when through with operation. % 
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Heat 
Elemenf 



Angle Guard 





Pilot Light 



Swi tch 



STRIP HEATER. 



USES. 



To BEND UP TO 1/^" PLASTIC 



SAFETY PROCEDURE: 

-'X 

1, do not leave machine when power is on. 

2, Wear safety glasses or <soggles. 

3, Turn off^ switch! and replace guard before leaving machine. 

4, When handling plastic that has been heated, always wear gloves. 

OPERATING PRDCEDURE! 

1. Remove masking paper along the line to be heated. 

2. Place the plastic with the bending l in^'^'^irectly over heating 

ELEMENT. ^ 

3. Properly heat plastic. The plastic will soften and sag as it 
nears the proper temperature. with plastic over 1/16'' thick it 
may be necessary to turn and warm other side. 

4. Remove plastic and bend by hand along heated line. 

5. Hold in proper position until cool. It may take several minutes. 
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HEATER 



PUTEN 



HEAT g VACUUM 
SWITCH 




FRAME 



TOGGLE CLAMPS 



PLATEN CONTROL 
HANDLE 



VACUUM FORMER 



USES: ♦ HEATING OF SHEETS OF PLASTIC TO CONFORM TO THE CONTOURS OF 
A MOLD. 

SAFETY PROCEDURE; 

1. do not touch the heater element. 

2. Wear safety glasses, goggles or faceshield. 

3. Observe safety rules in your notebook. 

operating PROCEDURE; 

1. Select plastic material to. be formed, 
the piece must be 10'* wide by 1 2^1 long 



Either styrene or acetate 



2 . 

3 . 

4 . 

5 . 

6 . 



Select an object to be vacuum formed. 

Place object in the center of the perforated platen. This is the 
9'* x 1 1 table with holes every 1 inch. the table should be all 
the way down. . ^ 

Place plastic MAi^^Ww^^u? the frame and clamp it into place. 
Slide heater element ovER\rHE plastic. 

A THREE-WAY SWITCH (ON, OFF^ON)" IS LOCATED ON THE FRONT OF THE 
MACHINE. To TURN HEAT ON, FlYr^THE SWITCH TOWARD THE RED LIGHT. 

The red light should come on. 



f 



For ST yren.e - the white mat.er i al . 

RUBBERY, ABOUT 1 OH 2 MINUTES. 



Heat until material sags' and is 



For acetate - shiney, different colors, clear, 
a drum, and levels off. 



Becomes tight like 
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VACUUM FORMER (CON'T) 



8. When the plastic material is at the. proper Temperature, crank 
the front handle clockwise to raise the object on the table to 
the extreme upper position. hold the handle in that position, 

9. Immediately flip the switch to your right or vacuum position. A 
vacuum will be drawn. * 

The yellow light will come on and the heat will go off. 

NOTEx The vacuum regulator on. the front of the machine should not 
need to be adjusted. .for special proje^cts, see an instructor. 

10. Slide heater element to rear.- 

11. Leave vacuum on until the plastic is cool eno-ugh to touch. 

12. Turn vacuum switch to middle or "off" position. Do not turn to 
heat position. 

13. Lower table crank, remove plastic from frame, put object away and 
straighten up your work area. 
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Motor 



Switch 



WIRE WHEEL 

USES : To* GIVE METAL A BRUSHED F I N I S H • TO CLEAN RUST, SCALE AND 
PAINT FROM METAL. 

SAFETY PROCEDURE : 

1. Eye shields must be in. proper position and goggles must.be worn< 

2. Wear leather gloves. 

3. Metal being brushed should be hIld. firmly. 

4. Always use the face of the wheel. ^ \ 

5. Stay at the!: wire .wHE^t. until it" has stopped. 

OPERATING. PROCEDURES: , % ' 



1.. : Hold the^t/vork firmly and move it across the face* of the wheel to 
i'brush or clean. ^' 

2. Never let the top edge of the metal come into contact with the 

• WIRE WHEEL, BECAUSE THE METAL MAY BE PUlLeD FROM YOUR HANDS. 
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TAIL STOCK 




LATHE 

« ( 

USES ; The lathe is used to rotate stock for shaping, sanding or 
. POLISHING." It is also used as a holding jig for fluting, 

REEDING AND DR I LL I NG HOLE S . 

SAFETY PROCEDURES; 

1. When selecting stock fdr TURNir)r6, avoid i^oose knots, checks, 
cross-grain splintery stock, or stock improperly glued. . 

2. Check the;-. speeq of lathe befdre mounting stock . 

3. Avoid. DROPPING Liv^e center when removing from head stock; 

4. Check to ^see that stock is properly centered. 

5. Check tail stock to see that it is locked in position, securing 
work firmly between centers.is 

6. Rotate stock by hand to determine clearance of tool rest. 

7. Avoid loose clothing and dangling tiSs. 

8. It is required that a face shield be worn when operating a lathe. 

9. Maintain tool rest at proper height and distance from work. 

10. Rough turning should be done at a slow speed. 

11. Avoid heavy cuts. 

12. Keep hands off of stock which is revolving'. 

13. Always hold turning chisel at proper angle with a firm grip. 

14. Periodically check the dead center for heating, lubrication, and 
" adjustment. 

is: Tools are 'not to be left on bed of lathe. 

16. Tools should be kept sharp at all times. 

17. Tool rest should be removed before . sanding . > 
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LATHE (CON'T) ^ 

OPERATING PROCEDURE: ■ 
SPINDLE TURNING: 



1. Cut stock to size with an allowance of one inch for waste in 
length ano 1/4" for waste in oiameter. square the enos ano find 
the center of ea^h end by u s i n<5 . i n ter sec t i ng oiagonal lines. 

2. Using. A backsaw, cut one end on lines tq a oepth'of i/8" . Center 
punch other end at center. 

3. Remove the live spur center from the lathe with a orive-out roo. 
Using A woooen mallet, orive the live spur center into the wood, 

so THAT THE SPURS ENTER THE KERF MADE BY THE SAW. 

4. REPLAC& THE STOCK ANO LIVE CENTER INTO THE SPINDLE OF THE HEAD . 
STOCK." « , 

5. Set ANO TIGHTEN TAILSTOCK ABOUT FROM PIECE TO BE TURNED. HOLD- 
ING THE WOOD BETWEEN THE CENTERS, TURN JHE BALL-CRANK HANDLE ON.. 
T^HE TAILSTOCK SPINOLE SO THAT THE POINT OF THE CENTER ENTERS THE, . 

wooo. "If using a cup center, lubricate wiTh a orop of oil. 

6. Turn the lathe by hano ano see that the wooo turns easily. Then 
^'ighten the tailstock sleeve clamp to holo. the spinole in this 

-•^^^SITION. 

7. CAUTION: Never make toOlrest adjustments whiiIe the machine is 
RUNNING. Adjust toolrest so the tool is cutting i/8" above center.' 

8. Pieces of stock 2** square should have the corners 'removed before ^ 
inserting piece in the lathe. 

9. Assume a natural position with feet slightly spread ano one foot 

a little behind the other, and with the weight evenly distributed. 

10. Hold cutting tool firmly. Look at loop films for proper use of 
cutting tools. 

11. Grasp the handle well out toward the end, keep the elbow close to 
your side, with the' other hano hold the blade and rest your fingers 
on the back sioe 0,f the tool rest. 

FACE-PLATE TURNING: , . - 

1. In face plate 'Urning, the stock is i^unteo on a flat metal plate 
. which is attached to the spinole of the heao stock. ^ 

2. BANO saw a OISK 1/8" larger in OIAMETER THAN THE FINISHED DIMEN- 
SIONS. 

3. Select a face-plate smaller than the disk to be turned. 



4. .If smew holes are objectionable in the bottom of the finished 

turnHIg or if there is a possibility of the turning tools striking 
the screws, a block of wooo about the size of face plate should 
be glued to the base of the work. in gluing, apiece of butcher 
paper should be placed between the glued surfaces in order to 
simplify separation. paper drying towel is not suitable. 

5. Screw the face plate firmly to the base of the stock to be turk 

6. Remove the live center from the lathe, and screw the face plate to 
the spindle- 
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7 LATHE (CON'T) ' 

7. . Adjust the,-, tool rest so the tool is. above cutting center and - 

1/8 aw; Y 'FR3M THE STOCK. 

8. Use SLOW. SPEED UNTIL THE STOCK IS ROUND. 

. '9. REFER.. TO FILM FOR PROPER USE OF CUTTING TOOLS. 

10. As WASTE STOCK IS REMOVED FROM THE TURNING, THE TOOL REST SHOULD 
ADVANCED. 

SANDING 

*• 

1. Rei^ove the tool rest for sanding. 

2. On spindle sandxng, hold small pad of sandpaper on underside of 

STOCK. ' ' * ' 

3. Face-plate sanding, hold sandpaper in one hand and sand q^n down- 
ward MOTION. External face-plate sanding,, sand as in step^^/ 

4. Do NOT EXCEED 1000 RPM WITHOUT SPECIAL PERMISSION. 



Handle 



Trigger Switch 




Handle 



Belt Tensioning Lever 



BELT SANDER 



0 P E R AT I NG . AND SAFETY PtROCEDURE i 



1 . 

2 . 
3. 

4 . 

5* 

6 

7 . 

8 . 



LAY THE MACHIfv^vON JTS SIDE WHEN CONNECTING ELECTR-IC CQR^ 
Be sure belt IS-'PROPERLY CENTERED ON ROLLER 

LET THE WEIGHT OF THE SANDER DO THE WORK. N0> EXCESS I VE PRESSURE 

on'twe machine. ' * ' 

Move the machine w^cross the wo^><^aT'ALL times while sanding 
Be careful that you o6 not SAr^ the Electric cord. 
.Start THE macA^ne while off the surf=^ce. / 

L^PT THe MACHINE OFF THE SURF.ACE BEFORE STOPPING.^ 

Sanding should be done at an angle across the work.v Finish up 

.BY GETTING ALL MARKS PARALLE^L TO THEj GRAIN. . 



Chuck 




□ PER#flNG_ AND SAFETYv PROCEDURE ; 
1 . Tighten chuck sgeypEi^Y a^^d". 



;?';ELECTRIC DRILLS 



^^^^ 



3: 
I 

4 . 



VE- CHUCK KEY • 

CAPACITY OF THE DRltt. IS DESIGNATED 

g^NSTRUCTOR FOR OTHER^^SIZE Bifs. . 

T ) B I T . - ' . 

Do NOT OVERLOm; PRr^ SO^ THAT IT SLOWS DOWN TO JHE POINT OF OVER- 
HEAT I NG ' ANb^ S'^ALLI^^^ ■/ 



Do N,OT USE OVERS I:2;ED BIT 
BY tHE SIZE. pFCcKUCK- C 

Do NOT USE AN' MJGER.^ ^ 




□ PERaTION of variable •SPEfD; v 

1. The slqW.er Vfi*EE^^ holes without center punch- 
\^ivjG. f^pRvm/xCn<5;-^^ ceramics. 

2. The medium spfe'eD^^^^^^^^ increased power in drilling ferrous 

. METALS, J^LAsf^ICS. "/^^^ / , 

3/".. Maximum speed. ^f^Q^powER is used in drilling wood Atvto driving^ 

jORIES;''^ ^TfHl S . SPEED SHOULD ALSO BE USED 'FOR - DRlSLL ING NON- 



FERROUS METALS". 
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Heater Housing 



Nozzle 




Adjustable- Air Intake 



r 



HEAT GUN 



USES; , ' 

1. * Soften or set plastics. 

2. Dry paint or glue. 

3 . Pre V\%f^X^ METAL Stv • 

4. Heat seal - heAt mold. 

5. Shrink or expand materials. 

6. Thaw.borzen pipes, radiators. 

7. Remove moisture and condensation! 

'OPERATING AND SAFETY PROCEDURES: 



47- 



This gun is fragile.^ Do not .bump^.pr use. reckl-essly,, 

2. Know wh;^ you.-a're pointing^the gun at before you start heating 

,THE^BJE<?1v. ^ . < ' - . 

3. '500° IS the' MAXIMUM TEMPERATURE AND WILL CHAR PAPER. BE CAREFUt 

OF FIRE. ^ . *' ^ ^ 



r 
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WITCH 




•BUTTON 



MOTO -TOOLS 
w — ' 



OPERATING AND SAFETY PROCEDURE: . ^ 

77 PUSH' BUTTON AND ROTATE SHAFT UNTIL BUTTON GOES DOWN. 

2. .'remgve nut and coluet . . 

3. Insert carving bit into collet chuck. 
, 4. ' Tighten nut and collet on. machine. 

B. Plug machine in and turn on switch. 

6. Hold close to the carving bit end for better control. 

7. Always unplug machine when changing carving bits. 
• 8. Hold. woRKPiECE firmly. 



9 . 
10. 



ERIC 



DO NOT POINT CUTTING TOOL AT OTHER PEOPLE. IT OPERATES AT ^ ^ 00^^^^ ^^^^^^^ 
18000 RPM AND CUTS RAPIDLY INTO PLASTIC OR HUMAN FLESH. • r^^~f:^' 



Do NOT PUSH BUTTON WHILE MACHINE IS RUMNI 




•0 
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COMTROL KNO'B-^ 



FUEL TANK'' 



ZZLE 



BUR.tEP.'- VAL" 





PROPANE TORCH 



OPERATING & SAFETY PROCEDURE; ' ^ ^^ 

Carefully read other instructions and cautions printed on ^&uel 
tank label . ' ^ 

2. - Be sure valve is fully closed by turning "on off" control knob. 

CLOCKWISE. ^ -f . . 

3, Screw burner and valve onto tank clockwise§ fingertight . 
4> Make SURE burner valve unit is screwed tight on to tank, 
$/*^/;Pl/(ce- CUP of spark lighter against end of burner.- Inci_ine about 

• '^y . -""3 0 QEGREES. 

6-c OpeN'VAlve one turn and make sparks with striker. 

7. If THERE is A FLAME FROM ANY PLACE OTHER THAN FROM THE NOZZLE, 
/ TURN OFF IMMEDIATELY. 



8^. Adjust to desired flame, 



4k 



Allow torch to thoroughly warm*^ 
position. 



BEFORE. USING IN UPSIDE DQ-WN 



10. Do NOTV POINT F.L>fME.AT ANYONE, 



^1 

4 



g^S^R\/E ALL GENERAL , SAFETY RULES IN YOUR NOTEBOOK 





^. . " ^r^' Depth .Ad jus 



Bit Chuck 




Recessed Switch 

Safety Lock' Lever 

Dual -Knob Handle 

; -if-'- y-. . 

Base 



ROUTER 



-OPERATING AND SAFETY PROCEDURE 



1 . 

2 . 
. 3 . 

^. 
5 . 



9 
1 0 

12 



disconnect electricity when ' chang i ng bits or making adjustment. 
Wear safety glasses or goggles. 

Insert bit into chuck at least i/0 .and tighten, 

determine'' depth of cut you want. / 

Tufting depth adjustment on motor, adjust so bottom of bit just 
touches ^surface of project. |^ 



6. 'Lock base to motor usjr^G lockinj^ handle . * ' 

7. ^ Move depth adjustment VI^NG up to .qesired depth. 

8. Loosen lock ing^ handle and move sub-base up to depth adjustment 

RING AND' LOCK BASEv 

Make;certain that project rs clamped to bench. 

'• MAIJE. TRIAL CUT ON SCRAP PIECE OF LUMBER. 

Make sure bit is close to wood, but not touching when power is . 
turned off. 

V AMHi TIIDM DnwcD npp WAIT 



Keep pressure even and move left to right, 



13. When finished, LLFT BtIT above work l/2j;/ND turn POy^ER OFF, 

UNTIL ROUTER- STdf^S .... ^ * ' . 
'' ^ • ^ 

14. Disconnect power from power source and remove bit. 




Too Handle 

Switch 




Base 



Blade 



SABER SAW 



USES: Straight, curved, bevel and internal cuts on wood, metal, 



■PLASTIC AND ^FIBERGLASS, 



.SAFETY PRDC&OURE: , ^ 

Disconnect the -plug before you make adjustments or change the 

BLADE. 



s£ 1*1L.D OR CLAMP THE I^TERIAL TQ<^ BE CUT SO/ THAT IT WILL NOT VIBRATE, 




S HtDtD/THE TOOL FIRMLY. ^ 



T^ BLADE TO COME TO FULL Sf=»eED - BEFORE STARTING TO CUT, 
•^^T.'YOUR CLOTHING. 



7^ Wear goggl 



•2: 



ON WHAT YOU ARE DOING;. 
- DR A FACE SlHIELD, 



Do 



DPERATIDN- PRDCEDUR^ 

1, . See that the p^;?op^1blade for your work .is installed. 

. Secure the material^o be cut. 

st/«f^t motor and' allow it to come to full speed. 

Hold the saw fif^mly on the work and move it along slowly, 
not force it. - ^' <^ '~ ^ t' 

For inside cuts', drill a hole for starting. 

When through cuttiwg, turn off switch. Do not set saw down until 
1 motor stops. ' ' 

The'-bosch sabef? saw has a blade swing adjustment. Settings are: 

■ ' <3^...i ^ 

0 OR 1 gOR METALS OR SMOOTH CUTS OF WlpOD 
ll^OR-111 FOR F|AST CUTTING ON/WOOD OR PLASTIC 
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Tips 




Tong Lever 



Switch 



(4> 



SPOT WELDER 



USES: WASTEN^KlG PIECES OF METAL /TOGETHER 



SAFETY PROCEDURE; ^ ' 

1. Do NOT TOUCH THE TIPS, TONGS, OR WELDED MATERIAL... AS THEY BECOME 
VERY HOT. ( ' ^ ^, , jfi^ 

2. When spot weld\ng galvani z^;.,steel', youV shDuld wear a long- 
sleeved SHIRT J(\ND A FACE ^StHI ELD. 

3. Do 'NOT WELD WITH WE^ HANDS'^ GR IN A bAMP AREA 

4. . WEA^?; SAFfeTY-^ GJ^ASSES OR GOGGUES. J \ ^.^^ 




OPERATING PRgCEDURES| p 

s. 6E SyT^E tIhE .PIECES OF METAL ARE CLEAN. ^ 



■ 0^''/ Pl'Og in THe^ spdt'welder. ' ' ^ ' 

PCACe METAL TO BE WELDED BETWEEN "THE T I BS . AND '-^USlr^ LEVER 
DOWN-. . ■ O > ■■. I ^ ' 

4.' Push/ swiTCi-f to on to m,aKe weld. Release sl8hrT-CH before relieving 

.^TONG PRESSURE. • ■ . ♦ h ' ' 



> 



Handle 



/ 



Abrasive Clamp 



Grip Handle 




^ 

friqqer Switch 



Abrasive Clamp 



VIBRATOR SANDER. ' 

; ^P£RATING.^'Pjb-' SAFETY PRqCCDURE / , 

1. Let the weight of ^the sander do' the work. No excessive pressure 
on the. machine • ' ' , ^ 

• — * ~ - ■ ■ 

2, Sanding on narrow edges .will tear the' abrasive paper- 
:-3. Keep sander'in flat position. Do not_tilt on one end'^r the 



- OTHER . ' 

4. Start sander while qff the work, then proceed to sand. 

m 

5. LIFTSANDER OFF THE wbRK BEFORE STOPPING MOTOR. 

% 

6. Clean machine before storing, 
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VIBRD TOOL ENGRAVER 
USES; Engraving, ON metal, plastic, ceramics, ^ wood, 

OPERATING ANO SAFETY PROCEOURE; . ' 

1, Check electric cord for exposed or broken wire. Make sure your C 
hands are ^ry and that you ar& not standing in water- 

z. Plug in to no V outlet. - ' - ^ 

3- TalRN ON SWITCH. .... 

4, When marking on metal or plastic, the' ^ngraver is held^.at a- 
slight angle, just as you 'would hold a penc i l . . 



THE^ ENGRAVER ' I S HELD SO THAT 
MATERIAL ON WHICH YOU ARE 



When marking on ceramics^^or wc 
the point is perpendicular to'i^] 

WORKING, » 

Rotate stroke adjuster until the desired depth of cut HXsi&E^" 

REACHED. NOTE: USE A SMALL^ PIECE OF MATERIAL TO DEVELOP A "FEEL 
FOR THE ENGRAVER AND TO SET THE DESIRED DEPTH OF CUT FOR THE 
MATERIAL TO BE USED. 

Press down sligiihtly and move the^hand SLOwL.if,- allowing the tool 



•ITSELF TO PRODliCE A SMOOTH, EVEN L I NE < 
TABLE ON WHICH YOU ARE WORI^ING, 



SUPPCIRT.YOUR ARM ON THE 




Electrode Holder 



AMP. Selector Switch 




Ground Clamp 



ARC WELDER 

USES: To FUSE METAL TOGETHER BY HEATING WITH AN ELECTRIC ARC. 
SAFETY PROCEDURE: - ' 



1 

-2 . 

3 . 

4 < 



5 , 
6< 
7, 
8 , 



10, 



EKLC 



Before attempting to make primary or secondary connections, change 
parts or. make rep/ftrs, be sure the wel^ding machine is completely 
di sconnectep from the main power line.. 

Wear prop^!^'' clothing to protect from splatter as well as radiation, 
Wear welding gloves whenj operating electrode holder. 

Eye PROTECTION: 

!^(A) Filter glass for arc welding should be #io to .^12 shade. 
(B) Don't. UNDER any circumstances,, look at an electric arc with 

THE UNPROTECTED EYE . . ' . 

(c) Don't use cracked, ill fitting or defective filter pcates. . 
(D) Don't use filter, plates- withoW /^protecting co\j'ER glass,: 
Rays will burn the eyes or sKin^in much the same manner as a ^ • 

SUNBURN.** * ' l^M'^'"'^-^'-^^^-" '^ - ' . . ' . - 

Weld ONLY in area% w^ith" adeq6ate ventilation?" 

-W^AR -GOGGLES WHEN . CHI PP I NG OR GRINDING. 

V" ■ * iV ■'■ , . 

"KEEP HANDS* . CLOTHING AND WORK AREA DRY AT ALL TIMES. 

Be sure power switch is /off^^^fore laying electrooe holder dN 

TABLE TO WHICH ^GROUND CL AMp\lS_ATTACHED . ♦ 



Protective curtain SHouLOeBE closed when welding in booth. 



Be sure that observers have proper eye protection 
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ARC WELDER (Con't) 

OPERATING PROCEDUREt . 

1. Select proper -amperage on machine for the thickness of material 

TO BE welded. use vernier CURRENT AD JUSTMENT CONTROL, 

2. CONNECT WORK CLAJ^dP TO METAL WORK TABLE OR TO MATERIAL TO BE 
' . WELDED . 

3. Select proper elec^^de and insert it in electrode hoLderI 

4. Place the proper switch in the "on-position. 

5. Position* helmet and proper protective cLOTH^f^G• 

6. Strike the^'Arc as describep. in -reference mat^r - general metals 

PAGES 263-26^;- ■ 

7. After THe,ri^Ei|p'r^ break the arc and place the ^• 

POWER SWlfCifl^viN/'THE ''^F^^^^ POSITION. 

» '\ >!i' ■ ' ' 




POOR 



STAND 




GAS. VALV^ 



BLOWER 



FORGE 

USES : A' FORGE " I S USED TO HEAT ThI- METAL Tt^f 
HEAT TREATMENT OF METALS. 



BE SHAPED, AND FOR 



SAFETY PROCEDURE: ; ■ 

^'TI • 

1. do not look into thfe . open i ng of the furnace when lighting. 

2. Wear goggles when ' hammering hot metal. 

3. Wear gloves when necessary. , . ^.^ 

4. Use TONGS when handling /hot metal too'short to hold by hand. 

5. WHEN;^ WQRKING WITH HOT M^TAL , BE CAREFUL NOT tO BURN YOilRSELF 
OR /<^PTHER PERSON. / ' * 



6., Mark tA.^Lv HOT meta-l. 
OPERATING PROCEDURE: 



IN- 



1. To LIGHT A GAS FURNACE , PL ACE A LIGHTED PIECE OF PAPEr' 
FIRE BOX CLOSE TO A Bl^RNER . 

2. TU-RN ON A SMALL AMOUNT OF AIR AND THEN TUF^N ON THE FUEL UNt^IL 
* THE' FURNACE LIGHTS UP. . ^ . . 



As THE FURNACE HEA^S UP, TURN ON MORE FUEL. AND AIR UNTIL TH^E ' ^ , 

FLAME IS BLUE. Sammy Safety says: ''Do f^oT* look into: the open-' 

ING OF THE FURKACE AS THE FUEL IS TURNED ON." _ • 

Too MUCH AIR CAUSES THE FORMATION OF A HEAVY SCALE ON THE METAL 
BEING FORGED, CALLED OXIDIZING. , * ' 

IN-SERT THE METAL IN THE FORGE, AND HEAT THE METAL UNTIL BRIGHT 
RED HEAT. 

Hd{^D THE METAL FIRMLY WITH THE TONGS TO DO THE VARIOUS FORGING; 

OPERATIONS AND ALWAYS KEEP THE METAL AT FORGING TEMPERATURE. 
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FORGE (CON'T) 



7 to DO TAPERING SUCH AS IN MAKING A COLD CHlSEL, HOLD THE HEATED 
^END AT A SLIGHT ANGLE ON THE FACE OF THE ANVFL AND STRIKE IT 

' WITH A BLACKSMITH'3 HAMMER. ALWAYS ; WORK THE METAL ON BOTH. SIDES. 

8 DRAWING OUT IS DONE TO LENGTHEN A PIECE OF STOCK OR TO REDUCE 
ITS CROSS-SECTIONAL area; BY CHANGING ITS SHAPE, FOR EXAMPLE. 
FROM SQUARE T^:^. ^^WD AND THEN BACK TO^ SQUARE. AS THE DRAWING OUT 

IS boNE^/ V';;;^^ 

BENCH VISE AND STRIKE 
USE-^A BENDING JIG. 



1 0 



1 1 



12 



USE A' VISE AND A 



BeNDPfci^'IWT' OVER AN ANVIL. CL^MP IN A 

THE MET^gipNlE^R THE BEND LINE WITH A HAMMER. 

Twisting M^TAL held in a vertical position, 

WRENCH. ■ ' 

FLARING' - SPREADING OUT THE END OF A PIECE OF f^ETAL ON THE ANVIL 

with a blacksmith's hammer. 

When you are through using the gas . furnace-, turn off the gas. 

WAIT TUO OR THREE MINUTES, AND THEN TURN OFF THE AIR. 



SPECIAL OPE'RATIDNSi 
(A)- HEAT Treatment of $t 



1 . 



2 . 



Hardening - Is 

■ TEM 

^ .pip 




VOR HEJVTING' STEEL TO A CERTAIN 
B AND THEN QUENCHING (COOLING) IT IN 
E MEDIUM SUCH AS WATER. OIL, OR BRINE. 
URON THE TYPE OF STEEL 'BEING HARDENED 

TEMPERING - i^i^^ WHICH IS USED 'TlO REMOVE A CERTAIN 

DE^RtE DF HARDNESS AND BRITTLENESS OF STEEL AND 
^^ASEITS TOUGHNESS. THE TEMPER IS GAUGED. 

lE'cOLbRS FORMED ON THE SURFA^-^ AS THE HEAT 
iREA^SES., . ' 





3. Annealing 



DEGREES Fahrenheit 



440 

46 0 

47 d 
500 
520 
540 
570 



Colors tor tampering. 

YELLOW 

Straw-Yellow , 
Straw 

Brown ' *^ ' ^ 
Brown-Purple ^ * 
Purple . • . 
Blue 



IS'THE P'ROtESS OF SOFTENING STEEL TO RELIEVE 
STRESSES AND HARDNESS BY HEATING THE ^METAL SLOWLY 
AND COOLING THE METAl' SLOWCY IN HOT SAND OR THE 
FURNACEx^ , , ^ ' 



ERIC 



FURNACE LID 

HANDl^e 



_FUgfci«(^ LID 



GAS- CONTROL 




CONTROL 
SWITCH 



FOUNDRY 



USES: A FOUNDRY IS^A SHDP IN WhICH CASTInVsS ARE jiAQ^^BY POURING 
MOLTEN METAL INTO SAND MOLDS. , ^ 

SAFETY PROCEDURE: - * 



1 < 

2 , 

3 

4 < 

5 . 

6 , 

7 , 



Do NOT GET SAND TOO WET, % ' . ' ^ / 

'DRESS PROPERLY- WEAR a'pAIR OF CLEAR' 'gOGGLES , ANtt^ «F ACE .SH I ELD , 
LEGGINGS^ AND ASBESTOS SLOVES. ' * . ' 

Never stand or look over the mold dur^Ing pouring 
■'Use' tong? to j^ick up hot metal^casti^k^s, . 
Use tongs to- add cold metau to furnace, 
do not look .over mold as the molten metal cools, 
Mark hot metals. 



OPERATING PROCEDURE: ' . ' V 

PLACE' THE PATTERN, WITH fHE DRAFT OR TAPERED SIDE UP 
MOLDING BOAftD • ^ . ' 

2. place the drag over the board, 

3, Riddle sand over pattern, \ ^ 

'4, Pack THE sand around the pattern with your fingers, 

5, Shovel, sand over pattern"and pack firmly with a rammer. 

6, Strike off excess *sand At^D turn over drag 

'7 . PL/^CE the. Co'p ' 

^SPRIN>CLE THE SURFACE WIJH PARTING SAND 

8, Repeat STEPS J - 6, - ^ * 

9, Remove sprue and' viser pins, - « ' - # ^ 



ON 



aI 



DPfe-'IN POSITION, INSERT SBRt^TfAND RISER PIN, THEN 
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FOUNDRY (CON'T) 



10. 

1 1 . 

12, 



Lift off /the cope and cut gates 'OR-^ grooves from sprue ais/d riser 
■^pins to the pattern impression .^^ 

Blow, out any loose s^nd and/re^^lace the cope on the drag. 

Heat metal and ' slowly. ;iPduR the , hot metal ijmto .the sprue ^hole 
1)ntil/it is full. Gkeck. with teacher. 



1 . 

2 . 

4 . 
5. 

7 . 
8. 
9. 
10. 

11. 

1 3 . 
14^ 

15. ' 

16. ; 

17. 



/ ■ FOUNDRY GUIDE 

Fill out plan.^v$^^ completely. , 
All foundry plaques are to be mounted, 
'^lew the foundry film. look' up references in books, 
' cut> suffic'ient aluminum to pour the project-. 

\ 



Be SURE FURNACE IS STARTED AND CRUCIBLE IS STOCKED. 
Do- NOT t)VERFILL THE CRUCIBLE/ KEEP MELTED ALUMIN^JM AT LEAST 2" 

from the ,top . j . ^ 

Replace parting compound on shelf when through dusting project.. 

Keep FOUNDRY sand in the box, not on the floor. " ]^ 

Be sure sand js mixed thoroughly - po dry spots. 

The pattern should be at least 1/2" from the edjge of the FLASK; 

Yh^ cope and drag must fit together properly. 

\ j9 I... ■ .— a 

sVt the rammed, up flask on the pouring rack Wn;.H the sprue TtaWARD^ 



^HE j^id^NACE. 



Replace TOOLS as you finish usi-ng them, 



Prepare to pour is minutes before the end of the period. 

At the end of the day, cover the sand and SPRI^'kLE -WITflf WATE/?\ 

Clean sand from casting before quenching in water. 

REQUIRING strength SHOULD bTOT BE QUENCHED. 
Do NOT QUENCH CASTINGS *IN THE SINK. 



ARTS 
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'EYE SHIELD-.' 



* . ' GUARD 
. TOOL REST 



WATEfe CONTA^.Ei^ 




VVHEEL 



'MOTOR 



SWITCH 



GRINDER - ^ ' 

USESt^ Grinders are used for shaping the cutt^n^g edges of tools, 
SAFETY PRcIcEbURE: ' ^ . ^ - , ^ 

1 . 

2 . 
, 3. 

4. 

5 . 

6 . 
7. 
8 . 

9. 
1 0. 



Eye shields must be in proper position and goggles should be worn, 
Guards and tables. shoulId '^be no more than i/8" away from the wheel. 
Tool being groun5^ should be held f,irmly. 
Clogged and out-of-tru^ wheels should be DRESSEp. 
Badly \dRN wheels should be replaced. 
Avoid jamming tool. 
Always use the face of the-^wheel. 

Replacement uwHEELS should' be those recommended for use "at ^the 

SPEED OF^ Th£ - MACHINE . ^ ^ 

Stay at the grinder untjIl- the grinder ,has stopped. 
Move the work back amd forth, so the wheel riLL wear' evenly. 



OPERATING PROCEDURE 



1 



Adjust the tool. rest, slightly below the center of the wheel for 
straight-on grinding and^/above center for bevel grinding. 

•Dress the tool cutting /^dge square with the sides of the tool- to 
"remove ^nicks. \ ^ ' ' ■ " . 



Work the tool acr 
which results in a 



O^: 



S THE FACE OF THE WHEEL WITH 
FiNE CUT. 



A LIGHT PRESSURE 



Frequently dip the tip of the tool in. wate.r to cool it. 
Turn off machine and do not leave until grinder has stop-^ed. 

Do NOT GRIND NON-FErV^OUS METALS , FOR EXAMPLE. ALUMINUm' BRASS.. 
COPPER. ON ANY GRINDER IN THTS SHOP. 
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OUT-FEED OR' REAR 
TABLE 



FENCE ADJUSTING. 
■^ENCE- f^^lXRQL^^ 




INr-i^EED OR FRONT 
TABLE 



REAR TABLE- 
ADJUST I NG^HAf^ WHEEL 



BASE 



FRONT TABLE . v 
ADJUSTING HAND WHEEL 



JOINTER 

USES: Planing face^ and edges straight and smooth, cutting rabbets, 

CHAMFERS AND BEVELS. ' . 

SAFETY PROCEDURE: ' ' . 

1. ' Before 'TURNING power on, check, depth of cut and position of fence, 

All adjustments of the fence must be made wjhen cuVterhead is not ^ 
rot.ating. / ' _ . v 

2. Stand to the left side while operating machine. , ' ■ ^ 

3. Maximum cut for facing a side is i/16". Maximum cut for jointing 
an edge is 1**"/ . . , ' 

4. ST0,CK must be at' least 12 LONG AND 2" WlbE TO BE FA .E^ ON THE 

JOINTER. Push stick or block must be used when wo.rking narrow 
-or thin stock where hands would be below the jqp of the - ence . 

\Feed stock, in proper direction of grapn. . ^ 

\lSE STOCK'THAT IS FREE FROM KNOTS, SPLITS AND CHECKS. 

KEEP HANDS AWAf FROM .CUTTER HEAD A^D NEVER P A SS THEM ^ OVER • IT WHEN 
FAXZING STOCK OR JOJNTING NARROW PIECES. 

8. WHEN' WORK IS'COMPLETE; TURN OF^ MACHINE. .REMAIN AT MACHINE UNTIL 
.IT STOPS. 

OPERATING PROCEDURE: ^ • 



5 
6 
7 



1. Check squareness of fence to rear table. 

2. Set depth of^clt from i/ie" to i/8", depending on condition of 

EDGE TO BE JOINTED. WHEN ADJUSTING FOR DEPTH, ALWAYS ADJUS^TO A 
DEPTH GREATER THAN R,EQUIRED, THEN BACK TO THE DESIRED DEPTH. BE 
J c LOCK BOLT IS LOOSE BEFORE ADJUSTING ANd'^ BE SURE IT IS TIGHT 
JRE OPERATION. 



Notify instructor before proceeding beyond this s/ep. 



4. Stand to left side and turn on motor. 
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JOINTER (CON'T) 



Visually check-for direction of grain. 

Hold the faced side of board/against the fence with grain point- 
ing DOWN AND TO THE REAR. 

Pass stock over cutter head at ajjniform and moderate rate of 

SPEED, ^I^EEPING IT SECURE AGA INST 'fENCE AND hEAR TABLE. 

Repeat operation until edge is straight and smooth. . ' 

Turn OFF motor 'and wait at machine unti^l it stops. ^/'"^ 

Never adjust froi/t table without instructor's permission, r • 

Do NOT PASS YOUR HAND DIRECTLY OVER THE CUTTING^ HEAD UNLESS BOARD 
IS ABOVE THE FENCE. - " 

J 
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U^ES: To SHAPE METAL BY" RE VOL'V I NG THE WORK AGAINST 'tHE CUTTING EDGE 



OF A TOOL. . ^ - X , 

SAFETY PROCEDURE: ^* 
Have all new "set ups** checked before starring. 

2. Wear safety glasses or go^ggles at all times. 

3. Make sure stock is secured in elther a qhuck or dog and face-plate. 




METAL LATHEtrcDN'T) 



4. All CHuci^ turning in this shop will require the stock to be faced, 
/ center oI^illed, ano supporteo by the, tailstock. center, unless 

OTHERWISE O.IRECTED ^BY, THE INSTRUCTOR/ ,. 

5. MaKE^^- AOJUST-MEf^TS BEFORE* POWER I S TURNED ON. » ^ . 

'*6. V Check 'for adequate clearance for the carriage and cutting tool 

BY MOVING THE CARRIAGE THE DISTANCE BETWEEN THE A«EA TO BE CUT 

before the power is turned on. - 

7. ' The^cutt'ing tool should extend from the tool holder about 1/2". 

The tool-holder shoulo be fastened in. the tool post as far bAck 

AS ij'OSSIBLE. The TOOL HOLDER AND TOOL POST' RING AND WEDGE SHOULD 
ALwivYS^ BE^ACROSS THE. SLOT IN THE TOOL'POST, NEVER TIGHTENED PARALLEL 
WitH THE SLOfT^. ^ ' . ^ 

8. ^ Make sure the tailstock alignment marks are centered and that the . 

i taper attachment is oisengageo for straight turning. 

9. Never engage .t/e backgear, sliding gear, ^or adjustment levers with 

-THE MACHINE RUlWlNG. ^ ^ " . 

10. Keep THE compound rest extendeo back towards you as far as possible. 

1*1 HANOS '.SHOULD NHVER"^BE USED TO WIPE CHIPS FROM THE WORK. 

12. Never make a cutto the end with power feed. Always hand feed 

THP LAST 1/2 " . ; * 

13. Remove the key from the chuck whenever stock is tightened or 

.REMOVEO ^ROM THE LaTHE. . " ^ ' 

14. Always rotate the spindle by hand to make sure everything is clear 
\ before turning pqwer on. - . ^ 

.15. do not talk to anyone while the machine is running. ^ . 

16. Only one person should be in the work area ^hile T[|j|g /machine is. 

• ~ RUNNING. ^ ^ ' ' . " \ 

17*. never. use air prts^re to clean the lathes. v 

18. Always place a board under the chuck before f?emoving it from the 

SPINOLE. • -ic^. 

19. Never operate the lathe with clothing loose or unsecured. 

20. Always use ,a sharp cutting tool of the correct type for the-' par- \^ 
ticular uob to be oone . ' 

21. Brush dVF chips an^ wipe the lathe with^cloth after everS^ use . 

22. CiDt stock -1 longer than thE'Planned finish size. 

OPERATING 'procedure/ \ " * 



• TURNING BETWEEN CENTERS 

;\ Prepare THE stock f'or turning between centers by first center 

\)FHlLING both ENOS; . . ' * 

CheW center alignment by bringing the headstock ano tailstock 
centef^'s together. out of line centers will result in a workjpiece 

THAt\ IS ECCENTRIC SR IS'UNTRUE IN ITS DIJ\METER FROM PNE END TO 

, Place stock in lathe oog of proper size and, tighten. The dog 
. ^^h^lo be clampeo near the ^nd of the work piec*e.. 8 i 




METAL LATHE (CON't) 

1 ' ■ ^ • ^ ■ ' ^ ... . 

4. " Install* A FACE PLAT^AtsiD insert the bent tail of the lathe dog 

THROUGH, one OF. THE SLOTS IN THE FACE PLATE. 

5. Tighten the tailstock so that the dog^^does not clatter against.^/ 
the' face plate when operating. " ^ • v " 

6. CHECk\T0 DET^R#1INE. HO'W far the CARRIAGE CAN~e,E MOVED TO THE LEFT' 
WITHOUT DANGER OF THE DOG' STRIKING THE COMPOUND REST. 

7. Use A LEFT HAND TOOL HOLDER TO SUPPORT THE rCUTTER B I T . PoSITlbh^ 

the tool post as far to the left in the compound rest t-^slot as ' 
Possible. • ^ _ • , 

8. When mounting the tool holder, do not permit, too much overhang.^ 

9*. KEE-P the cutting tool WEl^L BACK IN THE TOOL HOLDER AND' MAKE SURE 

^ it is sharp . " • ; ^ • / ^ 

10. The < u^tinxs Tool^ should be adjusted on center* by Lining - i t . up With 
. the point of the line center f i n the headstock . 

11. Be sure to adjust the. tool holder so that it is -angled slightly 
away from th^ direction of the tutto be made. ^ this will prevent 

' th^e^ cutti^ng bit from d i gg i ng' i nto the work piece. 

■12\ For rough- center turning, the machine should be set so THAt YOU 
\ CAN SAFELY TAKE OFF A- MAXIMUM OF STOCK IN A SHCTrT TIME. 

13. REDUCE THE DIAMETER TO WITHIN 1/32" OF THE REQUIRED SIZE. ^ 

14.. The compound rest should be' set at *3o degrees to the 'work. 

15. -For finish turning, use a left, right, or straight round nose 

finishing tool . * - ' 

16. .Be sure''To completely stop the machine before reversing^thEc feed 

direction or making any other adjustments. 

17. If JHE WORK PIECE MUSTfBE REVERSED TO MACHINE ITS ENT I RE 'LENGTH ,^ 
PRCfTECt THE SECTION UNCxER ^TH^ LATHE DOG SETSCREW BY I'NSERTING A 
P'lECE OF ALUMINUM OR .COPPER. ' ' ^ . 



I 



18. ' Wear safety glasses or, goggles. 

r'^ ^ .0 . " ■ 

FACING OPERATION - ^ . 

- - ^ — 

1. Use a sharp fV^cing tool installed mn a straight oh offset tool 

HOLDER . ' ' ' • , . / 

2. Set THE SPEED AND FEED, 'ADJUSTMENTS 'FOR THE TYPE OF MATERIAL TO Ae 
, FACED. * ■. - 

3. REMOVE ENOUGH MATERIAL SO THAT THE FACE" OR END Of THE STOCK IS 
FUAT AND SMOO-^. MAKE THE FINAU OR FINISH CUT J^ROM THE CENTER OUT.. 

CHUCK TURNING 



ERIC 



1. • The pl€ce to be TaF?NED IN theNchuck MUST firstXbe faced and center 

DRiLt^ED. Pieces of stock with larger diametersYneed not be center 

pRILiED AND SUPPORTED BY- THE TAILSTOCK CENTER CHECK WITH THE 
/^\^STRUCTOR ABOUT THIS. AS IT CO NC E RNS ' YOUR PARTICULAR JOB. 

2. Select a round nose or rough/Ing tool that is^h5\RP and install 

IT IN A STRAIGHT OR 0FFSET(^^T06l HOLDER.' 

" - \ 

3. - Tighten stock in the chuck -and \stipf orT end *with tailstock center, 



V 



Metal lathe (con't) 



4. Adjust the machine spe^d and feed for the type mHtal to be 

- . machined. generally the haro-er the metal, the -slower the speed 
A \ AND FEED. For roughlng operations, th^ feed, and depth of cut are 

'■'y :] ACQORDING TO. WHAT THE MACHINE WILL TAKE,. .CHECK WITH THE ''l NSTRUC- , 
T^F^ ON THIS BEFORE STARTING. ' " ' 

/s. ' , FIJNJISH CUTS SHOULD BE MADE AT HIGHER SPEEDS AND SLOW ER . FEED , • U S I NG 
r ■„ SHALLOWER DEPTH OF CUT. . " ' 

,6.1. Be sure the carriage has freedom to move the full 'LENGTH OF THfe 
' INTENDED WPTHOUT HITTING THE CHUCK OR TAILSTOCK. 

7. Make all euTS up to a shdulder by hand, never under power. ^ 

8. Cut stock approxi^mately i " longer than the- finish size to allow 

FOR REMOVAL OF CENTER HOLES. 

9. When INSTALLING THE CHUCK, ALWAYS ''PLACE A BOARD ACROSS'THE WAYS • 
OF UHe' bed. ' ' - ' 

10. Wear safety glasses or goggl-es at a'll times when turning. 

11. always' remove the chuck key . ' : 

CENTER DRILLING 

1. The work piece must be properly faced "before starting this opera- 
tion. . 

*2*\^M0UNT the work to be. center drilled close Tp THE JAWS OF THE CHUCK. 

3-.' Select a medium hig-h speed'.'. 

* 4. , Remove'the tool holder from the tooL;.post and extend the crossfeed 
back toward you. 

5. Be sure that the TAILSTOCK " WITNESS MARKS" ARE ALIGNED. 

6. SELECT^JHE proper size center '-DRI.LL for your size work (CHECK WITH 
YOUR iKfeTRUCTOR) AND INSTALL IT INTO A JACOBS CHUCK. CHECK t'HE 
CHUCK FOR THE PROPER MOR%^ TAPER FOR THE LATHE YOU ARE USING. 



•7.- BR^NG the TAILSTOCK UPoCLOSE JO THE END OF YOUR WORK^WJ^TH THE 

' SPINfDLE EXTEND^ED ONLY SLIGHTLY. LoCK THE TAILSTOCK It^POSIT^ON. 

8. Turn on powEp and drill into end of stock slowly* * 

9. Drill the centefTTo^e only deep enough so that the tallstock center 

FITS PR0PERL*Y INTCa, ^E TAPERED ^IDES OF THE HOLE 
SSESt^F 



10. Wear SAFETr GLASSESc::aR goggles. 



^ TAPERING 

- 1 . Tapers CAhij -be turned by >our methods on the lathe. These are the 

TAPER ATTACHMENT, COMPOUND , REST , TAILSTOCK OFFSET, AND BY USING. 
A SPECIALLY GROUND TOOL. . 

2., If THE TAPER IS TO BE MADE WITH THE TAILSTOCK SET-^OVER. XH6/W0RK 
MUST . BE^ HELD BETWEEN^ CENTERS . ONLY -EXTERNAL TAPERS CAN BE(/MADE 
WITH THIS METHOD. 

3^ DETERMINE^THE taper angle in degrees or- inches per foot. 'jlF THE 

TAPER IS/NOT GIVEN ON THE PLANS, IT CAN BE EASILY FIGURED'BY USING 
QN€ OF THE METHODS^IN YOUR TEXTBOOK ( MoOEqifet METAL WORKING , PP. 36-26 



AND Sb^27 . ) ^ ^ ' « «^ / - 
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\METAL LATHE (CON 'T) 

4. Use the taper attachment if the machine is equi pped/wi th one. 

5. If the offset taii^tock method i's used, first prepare your stock 
by facing ana center drilling in a chuck. 

6. " Then loosen the -tailstock clamp and turn the setscrew in the tail- 

stock ON THE OPERATOR'S SlDfe OUT. THE AMOUNT OF TAILSTOCK OFFSET 
CAN rSE MEASURED BETWEEN THE CENTERS OR TAKEN FRQM THE "WITNESS 
"marks" on the -END OF THE TAILSTOCK. WHEN THIS IS COMPLETED, ADJUST 
THE OTHEr/sETSCREW ON THE OPPOSITE SIDE OF THE T^IL§TOCK IN^ASFAR 
AS IT WILL GO. RECHECK THE OFFSET AGAIN BEFORE THE FIRST CUT IS 
TAKEN. 

?: Set the speed and feed adjustments as for other roughing operations, 

8. Check for adequate earance between the entire section to be 
tapered! The carriage should have freedom of travel, and the 
cutting tool should be pos i t i oned to cut in the proper direction. 

9. The section 'to be tapered .should be marK^d^off so^that It can 
easily be seen. ^ ^ ' 

10. Use a roughing tool for the rough cuts and a f^6und nose finish 

• BIT FOR !tHE final CUT. 

11. Wear safety glasses or goggles 

FiLING AND POLISHING " ' - ■ 

1. Most work will not require filing and polisIhing if the finishing ^ 

CUT HAS BEEN PROPERLY MADE WITH*A VERY SHARP FINISHING TOOL. 

2. FILING AND POLISHING ARE NEVER DONE WHEN ACCURAGE D I MEN S I ON S MUST , 

be maintained. 

Filing should be done on. the lathe, with , a 10-12 inch mill file 
)r* lon.g lathe file. 

Tb FIUE, FIRST ADJUST THE MACHINE TO RELATIVELY HIGH SPEED AND 

MAKE^bRjRE the work IS WELL SECURED EITHER BETWEEN CENTERS OR IN 
A Chi^tK. \ 

5. Remove the tool post and' move the carriage out of your way.^ 

6. If you are using a lathe dog to drive the work, be very careful ' 
that you do not get hit when filing or polishing.' 

7. - The safest method of filing on the^ lathe (between centers or with 

A CHUCK) is the LEFT HAND METHOD. 

. 8. Start at the headstock end of Vhe surf^c:,e to be file:d, and use 
^ l'ong , even strokes. \ ' / ' 

9. Move theXrile over about half its v&>Ti^/^jER each stroke. 

10. Do NOT uVe HEA^^Y- pressure because, TJ?f^S: will cause THE FILE' TEETH 
TO CLOG. 

11. CLEAN>fHE FILE AFTER EVERY 2-3 ST/?0KES. CHALK MAY BE RUBBED INTO 
THE TEETH TO,. HELP KEEP THEM CLEAt 

rTO POLISH ^QN THE LATHE, USE T HE^^^H I G HE ST SPEED. START THE POLISH- 
ING ^ OPERAT I ON BY USING A COARSENESS GRADE OF POLISHING PAPER 
EQUIVALENT TO THE COARSENESS fF YOUR WORK SURFACE. WORK DOWN TO 
THE FINEST GRID, AND IF DESIRED, FINISH ON THE BUFFER. 
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METAL LATME (CON'T) 
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13. Never wrap the abrasive cloth around your work, but hold it loose^v j 
JN both hands looped around the *^ork. 

14\ A FILE A BLOCK OF WOOD MAY ALSO BE^ USED TO GIVE ADDED SUPPORT 

TO THE ABRASIVE CLOTH WHIL.E POLISHING. 

15. WEA^ 5AFETY GLASSES OR GOGGLES. ^ ' ' 

16. Clean the machine* thoroughly, after 'polishing operajicSns . The / 

ABRASIVE GRIT CAUSES EXTREME WEAR TO LATHE PARTS IF NOT REMOv/d. 
KNURLING ' . / . • ^ 



-r.. The work piece should be turned to a uniform smoothness bef6pe the. . 

kIsJURL ING OPERAT I ON I S STARTED . ' 

2/ ADJUST THE MACHINE SO THAT IT IS ENGAGED iJN BACK GEAR . THIS ADJUST- 
MENT IS' DIFFERENT ON SOME MACHINES 'THAN Of'HERS, SO ' KNOW YOUR/ 
MACHINE^ ^ ^ 

3. Knurling can be accomplished between centers or ir^ a chuck with 
the tailsto'ck center supporting the end. * . 

4., Lay off, the ends of stock to 'Be knurled: 

5. Mount the knurling^ool in the tool post and>Rdjust it up or down 

so THE LINE OF THRUST WILL PASS THROUGH THE c\eNTER' OF THE WORK 
AND BETWEEN THE TWO WHEELS WHEN THE TOOL IS f\rCED INTO THE WO.RK . 

Turn the tool very slightly toward the headstc 

6. Adjust the longitudinal feed f(^R a slow to MEDiuF^vqiRAN^ 

7. Move the carriage to, line up the right hand edge of ti^^knurls 

I WITH THE RIGHT HAND EDGE OF THE SECTION TO BE KNURLED. 

8. Start Thl^ lathe and turn the crossfeed until the wheels bite into 

THE METAL. APPLY A CUTTING FLUID. 

9. IF THE WORK PIECE IS HEAVY, THE WHEELS CAN BE PUSHED IN TO FORM . 
THE FULL DEPTH. OF THE KNURL. FOR SMALLER DIAMETER WORK, ONLY A 

shallow impression should be made. ' * ^ . ^ . ^ 

10. Engage the longitudinal feed and continue ^to apply fluid. - ; ■/ 

11. Keep the wheels clean with a brush, bejng careful not to -get it 
caught in the wheels. ' ^ / . 

12. ' At the end of the knurled section, stop the lathe but do not 

disengage the power f'e^d or release the pressure. 

13. Inspect the knurl. If it isn't deep enough, reverse JHe power - 

FEED and' TURN ON .THE POWER. IMMEDIATELY TURN THE CROSS-FEED IN 

to OBTAIN A DEEPER IMPRESSION. IF AN^ ADD I T I ON AL ^PASS IS NE^IESSARY, 

reverse the power again and use the same procedure. 
•14. Keep fingers'^ away from the knurling wheeHs. 

15. R^OVE THE KNURLED PIECE AND LiGjHTLY WIRE- WHEEL IF THE KNURL FEELS 
SHARP TO THE TOUCH. \ ' 
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Oxygen Regulator 

Working i^^fcssure Gauge 



TOcch Tip 



Oxy Acetylene 
Welding Torch 





Acetyl en^ Valve 
Oxygert Valve 

Oxygen Hose (Green) 
Oxygen Cylinder 



Cylinder Pressure Gauge 
\ .Oxygen Cylinder Valve * • 

Acetylene Regulator 

Working Pressure Gauge 
^ Cylinder .Pressure Gauge 



Acetylene \falve Wrench 




Acetylene Cylinder 



Acetylene Ho5e (Red) 



• . ACETYLENE WELDING 

USES i €UT, FUSE AND BRAZE METAL. . ^ " ^ 

SAFETY PROCEDURE! " • • • - . ^ 

GAS WELDING AND CUTTING ^ ^ 

1. Never use oil*^or grease around or in any part of welding or 
cutting apparatus. even a trace of oil or grease can cause a 
k serious fire or explosion, f 



5. 
6, 

7 , 

8 , 



Always stand to the side of the regulator when. you ar 

ON THE cylinder VALVE. " 




URNING 



turn- 



Be SURE THE regulator ADJUST,ING| SCR^W HA'S BEEN RELEASED 
ING. CYLINDER VaLVE COUNTERCLOCkV/ I SE , BEFORE TURNING OK ThiS 

oxygen or acetylene. . • /• . 
Turn th^ oxygen, cylinder valve on, very slowly until the .maximum/* 

CYLINDER PRE'sSURE registers ON ' THE' REGULATOR GAUGE. THEN OPEN 
THE VALVE COMPLETELY. ' ^ ' * \ • . ' ' 



Do NOT OPEN THE ACETYLENE VAl^VE MQRE THAN TURN. 

When testing for gas LEAj<s, use soap and wa^ter. 



Do NOT use-'undue force i,n try-ing to. open or.ci.ose a GsYlinder valve, 

Observe* FIRE^ PREVENTljDN PROCEDUREf\ ANID KNqW where THEJfIRE kXTIN- 
GUISHER IS LOCATED. ^- ^ . ' ^ ( X ' V 
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\ ^ ACETYLENE WELDING <(C0N'T) 



9. Never*<heat a g'as cVliNder by playing a fi_ame<.on the cylinder 

WALL'S, It C0ULD--<:AUSE the CYLINDS^r" to EXPLODE'. I 

.10. Always -usE^ PROPER goggles when- welding -'cJr cutting.- 

11. Keep sVarks away >ro^5^^hoses Or qylindbrsI If unsure of a pro- 
^ ' cedure; gSt the corjrect^nswer >rom a qimi>ified pers6n. 

-12.' -.CAR*^ SHOULD,. eE' US^D WHEN . HANDL I NG^ THE -W^ELD 1 NG AND CUTTI NG APPAR- 
ATUS ^ They are f^rec i si on ^tpolsva^nd 'will serve you a long ti^me 

i i1=^ PROPERLY USED. , 

^^^3., Ma1^E sure that "tWe acetylene CYLINDER IS ALWAYS KEPT CHAINED IN 
; AN.\yj?RlGHT , POS^ITION. , ' - ^ ^ 

14. Always leave the" wrench in place on the acetylene cylinder so it 
may se shut off quickly *in an emergency. . * 

. -1 5. t /Always make sure the torch is pointing in^^safe direction when 

^'^llghting. ^ - 

-16. Always keep acetylene pressure below is lbs, 

OPERATING PROCEDURE ' 

• LIGHTING PROCEDURE WELDING 

.1. Check ANd make sure the regulator adjusting "StCREws are loose and . 
. torCh valves closed. 

2. Open oxygen cylinder valve very slowly to prevent damage to the 
regulator diaphram. when the high pressure gauge reaches its ' 

♦ MAXPMUM reading/ TURN THE CYLINDER VALVE ABOUT ONE TURN. 

3. ♦Open th^- acetylene cylinder valve slowly to i/4 turn. . 

4. » Turn the oxygen regulator adjusting screws in until the line- 

PRESsCrE oxygen gauge indicates the desired pressure (SEE TIP 
CHART) . " - 

5. ^DJUST THE ACETYLENE TO DESIRED PRESSURE IN THE.-^AME MANNER ,AS 
'^HE OXYGEN. NEVER EXCEED LBX./SQ.IN. ' i 

6. ' OPEN THE ACETYLENE TORCH VALVE SLIGHTLY, NO MORE THAN ,1/16 OF A 
TURN AND USING A FLINT LIGHTER, IGNITE THE ACETYLENE GASCOMINg' 
FROM THE TIP. 

7. '^JJlEXT TURN THE ACETYLENE TORCH VAL VE^ UNT I L THE FLAME STOPS SMOKING. 

8. Next\ slowly turn torch oxygen valve until neutral flame is bB- • 
TAirv^ED. m.(See fla^me chart. ) The torch is now ready for use.. 
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SHUTTING OFF T^RCH 



1. Close the hand valves on the torch, fi^^st the oxygen, then the 

ACETYLEtlE. 



.2. Close both cylinder valves^ 0 ^ , . 

3. Open the Vorch oxygen valve anDi let^^e oxygen in the line drain 

OUT. ' 

4. Release the adjusting screw on the regulator by turning i't counter- 
clockwise UNTIL LOOSE. ' • * • 

5. Close the torch oxygen valve. 
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ACETYLENE WELDINGM CON • T ) ^ 



\ 



6. "-Open the.^-torch fuel valve (acetylene) and. release pressure m 

THE LINES. ^ . , ' ' . * , ^ . 

7. R€LEASE THE adjusting SCREW ON . THE .FUEL GAS REGULATOR AS YOy DID 
ON' THE OXYGEN. * V , ' ■ ' 

8. CLG^EyTHE TORCH FUEL^VaLVE. • • ^ . ' 

CUTJING _ _ ^ . , ^ y ' ^ ^ 

1. ^ fo LApHT TORCH, S^T THE REGULATORS FOR EACH GAS'aS SPECIFIED IN 

PRESj^RF CHART. " ' ^ , ^ . . 

2. OEPF^^ESS^ CUTTING OXYGEN LEVER TO^ PURGE THE (fUTT ING" PASSAGES* OF THE 
TORCH.. ' . ^/^"^^^ ' ^ \ * 

3. Open fuel valve about i/4 -turn .and ignite, with spark lighter. 
Adjust v^lve until acetylene fl^kme s^tops smoking.' ^ ^ ' ^ 

5. With preheat oxygen valve CLDSEDr open torch oxygen valve complete- 

^LY. ^ , : 

"6. - Slowly OPEN the preheat^oxygen valve until a neutral flame is 

- ESTABLISHED. ^ , 

7. After the- neutral flame has been ESjABLiSHfeo, depress the cutting 
oxygen lever., note that the rreheat flames change slightly from' 
neutral to carburizing flame. 

8. With the cutting oxygen lever in the depressed posi tiqn readjust 
the preheat oxygen valve until the preheat flames are .again 

NEUTRAL.' ^ 

■9. The torch is now ready for use. - * 
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Vjdicato^^point 



STOCK 




CENTERING 
SCALE 



FINGER GUIDE 
TRACING STYLUS 



TYPE HOLDER CLAMPS 



COPY PLATE 



PANTOGRAPH 



SAFETY PROCEDURE 



1. " Wear safety glasses or goggles. ^ 

2. Keep clothing away from the rotating motor shaft.- 

3. Be sure to remove tools from the <M0T0R S^HAFT after the QrfTTlNG 
bit has been TIGkiX&NED. • V 

4. Unplug the ijiiotor while making adjustments. • 

5. Handle the machine carefully: - ^■ 
OPERATING PROCEOURE; . , . , . 

1. LIFT THE MACHINE 6Y THE FINbsR GUIDE INTO AN UPRIGHT POSITION., ■ 




J 



PANTOGRAPH (CDN'T) ^ \ . \ 

2. Remove the depth stop by TyfHsiiNG .it to the left._ 

3, * Place an Allen Wrench into the "upper end of the motor shaft- - ' . 

Holding the all^n wrench in one i^iANDy^oosEN the c6li!.bt nut^ith ^ 

THE OTHER IHAND . ' y/^ ^ 

4; Select a cutt^^r ac<^r'd>ng to the sIze o.f 'the engraving being made- 
Bit sizes are: >rl/64, 1/-32, 1/16, 3/32.- > 

5. Put the cutj&r iNto the cxdlletAand .tighten -the'collet nut S0.^THAT J 

,THB TboL BIT '^>i.TENDS 3/8" BELOW" THE COLLET NUT. LJSE THE JOOL 
DEPTH GAUGE TO A^VlUST THE*CUTTER DEPTH. 

V ^ ■ '" ' . ■ ■ ^ . ' ■ ' . . 

*6. R€PLAC^ THE DEPTH STOP AND T I G HTEN GEN TL Y . 

•7. LOVTSR THE MACHINE SLOWLY UNTIL IT RESTS ON THE PANTOGRAPH BODY. 

Be SURE THAT THE *ND I CATOR ..PJD I NTER IS^CENTERED ON^ THE bTNE ON^ ' \ < 
( THE PANTOGRAPH/BODY. ' %^ ' ■ ^ 



9. Choose THfe beTTERS or^ design Tg ^be'^rbptr^PducId . " , 

10., loOSE'N THE TYPE koLDER CLAMPS An!) '"I^PE ^HOLDER 'bAR S . . 

11. Pl-'ace the Letters or design on th^'copy plate and center usinq ' 

T^E MASTER TYPE CENTER I NG • SCALE . ' j 

12*. Slide the type hol^^ bar forward until the letters or design 

ARE HELD FIRMLY IN PtyACE, THEN T I GHTEN THEi TYPE HOLDER BAR SCREWS. 

Tighten gently'. ^ ^ \ ' ^ 

"i3. Slide the type holder clamps into Iplace against the letters and 

TIGHTEN GENTLY. J 

14. Center the engraving stock it^ the material >lffliWNG clamps. p 



15. Place ThiE- tracing' stylus in the upper left h^^^H^corner of the 
first l^^ter. ^ . • 

16. Loosen the work plate clamping knob • and slide the engraving stock 

FORWARD- OR BACKWARD UNTIL CENTERED. ^ n i 

17. Place the stylus in the first letter and start the motor. 

18. Push the finger guide down until the depth stop makes contact 
with the engraving stock. 

19. 'Trace each letter being sure^ to^keep a steady pressure * downward 

on the finger guide. 

JO. After .all the letters or lines have been traced, shut off the motor. 

• ^UNPLUG AND RAISE THE MOTOR ASSEMBLY INTO AN UPRIGHT POSITION. 

21. Remove ^he cutter bit, ^ and replace the depth, stop. 

22. ' Remove the completed engraving and replace the letters into the^ 

JOB CASe'iM their 'PROPER PLACES. 

23. Lower the motors, assembly into a resting position. 

24 . CLEAN 'UP THe WORK area AND RETURN TOOLTS "TO THE IR -"PLACES . ---- 
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CpLur^^i 

aCADE GUARD 
BLADE 



OVER ARM' 



FEED^tlANDLE,-^ 

MOTOR HEAD 

ANT I KICK-BACK GUARD 



CrosscuttiNjg,, dadoing and various wood cuts. 



SAFETY PROCEDURE: - ^ ' v ^ 

Always keep the guard in place during all cutting 'operatidns. 

2. ^ For t+he f^cjrpose of this' shop, all ripping dperat ions • w ill be done 

on the table saw. do not rip on the radial 'arm saw, 

" - . r 

3. Make layout . dn^ stock prio^ td performing cutting operations', 
'^4. 'Adjust saw heights depending, on. the project requirements, 

5. Select PROPER blAde for the work to be done, . most cas^s, a 

SHARP COMBINATION BLADE WILL SUFFICE FOR ALL CROSSCUTT I NG' OPERA- 
TIONS. , 

6. -Always make sure stock is' tight a^gainst fence or back bdard ;pri^* 

^' TO sawing" • ' 

7. Operator position when using "the radjal arm saw is most iMPQRtANT' 
When ^STANDING to the right of the saw, hold, stock with right' hand 

AND. DRAW SAW THROUGH STDCK WITH LEFT HAND. WHEN STANDING TO' THE 
LEFT OF tyE SAW«. HOLD, STOCK WITh/lEFT HAND AND DRAW SAW THROUGH 
STOCK WITH RIGHT HAND. NEVER>- CROS-S ARM . . • 

, 8. Always keep fingers well cleaf^ of saw blade's path. 

\ . ' • * 

9. . When STARTING THE SAW, MAKE SURE ALL TpOL^ AND WODD IS CLEAR OF 
THE BLADE. A'lSO , MAKE SURE SAW HEAD IS PUSHED ALL THE WAY BACK. 
Do NOT START S^W WHEN THE BLADE IS TOUCHING PROJECT STOCK. 

10. A RAOIAL^ ARM SAW HAS A TEf^DENCY TO PULL ITSELF INTO THE STOCK. A* 

.HOLD.ING_.BAC.K _ AS VeLL AS^._A,,PULLJNG-^XHR^ 

IS NECESSARY TO MAINTAIN A SMOOTH QUTTING ACTION. \ 

11. When 'THE cut has been made, turn "off the saw an©> allow the blade 

TO COMPLETELY STOP; BEFORE REMOVING SCRAP AND/OR MAKING ADOITIONAL 
, SAW ADJUSTMENTS.' 

, 'I 

12. Always return -the saw to the rear of the table after 'completing 

THE CUT . 
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■ S RADIAL ARM SAW (CON'T) , 

" ■ V . * ' • . ■ * 

OPERATING PROCEQUREi ' . * V 

■y^: ^ * " 

^ \ . CROSSCUTTING ^ ^ ^ . . - . • 

1. Adjust MOTOR^ SO blade will . be a ri6ht angle to the top." 

2. Adjust radial' arm to zef^o (right angles to the guide fence). 
'3. Turn the elevatin<^ handle down until thb. teeth' are about i/i^' 

BELOW THE SURFACE OF THE WOOD TABLE. , THE BLADE SHOULD >OLLOW^ THE 

cut alread>^* cut in the table. . •/ . 

4. Place the stock Stn the t^e with the layout line .in the path'of 

' JZ^E SAW. M'Afte>^0^^ FIRMLY TO ..THe^TABLE^ 



Turn power o'N'/^Ncy allow saw irto reach full speed'; ' / '1 

*^6. HJSING THE MOTOR YOKE ^ANDLEV^ PULL THE SAWFIRMLY BUT SLOWLJf THROUGH 
• ... ) THE' WORK. ^ ' f ' , ( • - 

Jy/ KEEP HANDS AWAY FROM THE DANGER AREA*- THE PATH OF TH^/^W ^ 

BLADE » , ' , . ; ' 

' 8. When the cut is" finished; . return saw back beyond, the guide fence' 
and turn off power'. * . . " 

> : • - . - ' . - ' 

^ '* DADOING • ^ X " ^ >v 

1. MOUNT A DADO HEAD 'OU THB^: ARBOR SHAFT . INSTALL THE NECESSARY BLADES 
AND CUTTERS TO OBTAIK COr'^ECT WIDTH.' 

[2i Mark location of ^Aeif on 'the face* of the ^stock. 
3. Adjust the depth qf cut,. Turn the elevAt'ing handle until the dado* 

HEAD TOUCHES' THE WORK. ^ THEN LOWER THE DADO HEAD JO THE DESIRED 
DEPTH. EACH TURN OF THE HANDLE LOWER IS ONE-EIGHTH INCH. 

"**Tr: — Try^ dadOv^cut on a scrap p.iece of wood. . ' - 

5. Place thiI stock to be xut on the table and ^refully pull the blade 
across the stock using -layout cine as a guide. 

. ANGLE CUTTING . 

1. - To TILT MOTOR TO 45 ° PULL OUT *BEVEL LATC> 

2. to SWING THE RADIAL ARM FOR A^ MITER CUT, REl-^E THE ARM CLAMP 
HANDLE AND JMOVE THE ARM TQ DESIRED ANGLE. 

3^ rJO MAKE COMPOUND BEVEL AND MITER CUT, ^TURN THE MOTOR TO THE CORRECT 
ANGLE AND m6vE THE'^ARM TO THE CORRECT , ANGLE . 
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W TILT 'HAND 
WHEEL 




FENCE LOCK 



SAW BLADE, RAISING 
H/i{ND V/HEEL 

swItch I 



TABLE SAW 



USESi 



Ripping/Crosscut, Cutting angles and coMf^iouNp angles, ^Dadd 

CUT, F^ABBET ' ' . " ♦ • 



SAFETY PROCEDURE t 



Adjustments on the Machine: 



1 . 



4. 

5. 



When setting up the .machine for any sawing job. s^e that the saw 

REVOLVES FREELY.. THAT IT IS SECURELY FASTENED TO T><E ARBOR.. AND 
THAT THE SCREWS" OR CLAMPS ON THE FENCES ARE TIQHTENED. THE SAW 
TABLE SHOULD ALSO BE FREE FROM^TOOL.S AND MATERIAL ^XCEPT THE^'^ 
§TOCK' TO BE CUT. ' ^ 

USE THE SPLITTER .GlMRD. SAW GuXrD AND A PUSH STICK OR ANY OTHER' 
SAFETY DEVICES FOR^LL OPERATIONS WHERE' THEV CAN BE USED: .. 

Keep' THE saws sharp* and properly set. It is very dangerous to 
work with dull and insufficiently set tools.' . • ' 

Always stop the machine before changing any adjustments. 

Keep the floor around the machine in good condition, cleani and ^ 

FREE. FROM SCRAPS. SAWDUST. OIL OR GREA3€. SO THAT TI^ERE WILL BE 

no danger of slipping.^ \ 

do not look around or carry on a . convers at i on when operat ing the 
machihie. but give .it your undivided and uninterrupted attention. 

Stock to be sawed must alw/??^s be held against one of^ the fences. 

,NEVER try to SAW.VFREEHAND" ; TH^T IS. W I THOUT HOLD I NG THE STOCK 
AGAINST A FENCE. IT MUST HAVE AVSTR'AIGhTT. TRUE EDGE. AND LIE 
FLAT ON THE TABLE. STOCK "IN W^IND "V cJr WI TH ROUGH. UNEVEN EDGES 

should not be worked on the circular saw. 

The saw blade mus"u. not project: more than i/8" above any stock to 

BE SAWED. 

D-6 





o • ■ T 

-. TABLE' SAW (CON* 



10. 



ST^ND to- 'one' side of TH€, saw, AMD DO NOT ALLOW 

TO sVand in line with the saw blade. ^ 

"^0 NOT .REACH OVER THE SAW 



OR 



ANY OTHER PERSON 



TAIL MAN " TO ASSIST 



1-2 . 

3- 



13.. 



Have a helper 
?n handllzng long . or' bulky material. 

--'USE THC^CLEARANCE BLOCK WHEN CROSSCUT^T^ING" SHORT; P I E4;E_S . " ^EVER 



USE THE RIPPING FENCE 
TT 



AS A STOP WHEN /CROSSCUTT I NG 



MAY CAUSE 



'KICKBACK 



Roll up your, sleves or wear a\shop cd 

RATHER SHORT SLEEVES. TUCK IN YOUR 

GLOVES. Loose fitting,, torn, or-i^agged 

BECAUSE IT MAY BE^CAUGHT BY TH^ SAW AND 
ARM PULLED AGAIN^^ 




TIGHTJt^I Tt'lNG AND 
AND dTo NOT WEAR 
_ING IS DANGEROUS, 
Muvjni DT i^c, ^.xL^ Tf^ 'OPE'rATOR'S I^ND OR 

THE 'SAW 'BLADE AND ^SER I OUSL Y INJURED, f ^ 



After juRNilsiG' off power, remain at machine until, blade comes to 
coMPiiET/^ 3T0P\ Lower blade ' below table level. 




■J 



2 < 
3 

4 < 

5 

6 



8 < 

'9 - 

10, 




OPER ATING PROCEDURE: 

'"Set up 'saw properly for thS job Yoiy are ^oxng ^TD^^ 

Rl PIPING - SET FENCE*" fT""PROPER D.I STANCE F" 
. *CRDSSCUTTING - USE MITER GAUGE AND COMB'^ 
^ " BLADE, ■^^'^T?' 

^Angles - Set miter ga^ge or arbor ;y^,|^.^^R^ _ 

- \ COMBINATION SLadE OR TABire^V^^'i^^fjC//^ ^ 



_ RM: ' ■ , 
^R:.BL>lDE. - / - 
CROSSCUT 




Place/guard in p'roper position. 

Saw blade teeth 'always Po;Nf. tQjward operatqPand should e)^END 

APPROXIMATELY 1/8" ABOVE MATERIAL TO BE -CUJv;^' 

Secure approval of instructor^ before ceNT^uTNG. 
After observing proper safety PROCEDURESiyA turn on machine 

PLA\iE MATERIAL ON TABLE AND FE^D .STEAD I LY I NTO BLADE. USE EITHER 
"%HE fence: or MltER GAUGE. NO ¥::rEEHANQ^U/T'T I NG . 

Keep a 4 

THAN 4" USE 

MACHINE. ' ' 

OBskRVE ALL SAFETY PROCEDURES ■ / 

WHEN RIPPING,' ALWAYS PUSH THE ^MATERIAL ALL THE'WAV PAST THE ^LADE 



MAI^ilGIN'^F SAFETY FOr'\yOUR FINCSl'fcs. WHEN RIPPING CLDSER 
PUSH STICK. WHEN. CROSSCUtViNG/ USE A DIFFERENT,;,.,,.^ - 



AND LET -IT DROP UNLESS A 



HELP^H .IS OFFBEARING OR ASSISTINd. 

WHO IS AIDING 



Operator' is responsible to instr.uct THfe* helper 

IN THE MACHINE OPERATION. 
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Cutters 



Center Fence 



Guard 



Outfeed Fence 




2 



^ "Depth of Cut Control 

t 

t^ES : PlANTNING, jointing, CHAMFERIN<5 AND MANY MORE OPERATIONS 

safety" procedure : y • ^ : • ^ 

• ^ Always wear/^safefy glasses or goggles. 

'2. -Always 0BTArfLp€RMissi0N from iNSTRutTOR before using uniplane. 

3 
4 
5 

5^ 6 
7 



Use stock that is free from knqW, splits and. checks 
Safety- guarc^^'^^ould be in placeJand ltsed at all timeS:. 
Stand to left side while operat ln^ mach life . 
The maximum depnTh of cut on the uniplane is 1/16". 



9 
1 0 

1 1 



Always hold the stock firmly ag'aiNst the fe>(^e and table. 

8. j;^TOCK MUS^ BE AT VeAST '^';>.0N<S TO BE CUT ON THE UNIPLANE. 
A PUSH STSI CK 
A] 



MUST 



USED ON STOCK LESS THAN 2" WIDE. 



_''PUSH BOARD " ^ MUST BE USED W.HEN SURFACING STOqK. 

>/lWAYS' use the M^ITER gauge WhfEN CUTTING END GRAIN 
STOCK SLOWL-^., 



Feed the^ 



1 2 



1 3 



vWhEN finished, shut the power off and do not LEAVE THE UNIPLANE ^ 

'^ntil the cutterhead hAs come jo a complete stop . Clean up your 
*iEss. ; ■ . /"^ - ' 

VON special types of operations , MAKE SURE AN ,1 NSTRUCTOR IS PRESENT 



OPERATING PROCEDURE; , 

1 . Check squarness of fence to table 



Use try-square. 

2. Set -INFEEO FENCE FOR DEPTH CUT OR LESS. ' . 

3. Stand to left side, turn on uniplane, and allow cutterhead to 
come to ,full speed. ' ^ . ' / 

^. Hold stock- firmly against infeed fence^and start your cut. 

5, Continue pushing stock against cutterhead at a uniform and 

moderate rate of speed, keeping .stock secure against fence and 
table. Push stock past outfeed fence and off table. 
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\ ' ■ > UNIPLANE (CQNI'T) , • 

Repeat operation until Sdge or end is straight and .smooth t . 

When .CUTTING^^END GRAIN . .HOLD" STOCK FIRNJLY AGAINST MITER GAUGE 
AND PUSH AtJs/lOW SPEED. . . 

When Work is completed, turn off uniplane, regain at uniplane 
until cutterheads have stopped.^ \ * . . ' 



4 
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ANGLE. 

OPERATING PROCEDUREi , ' . . 

~Z " 6' ^ , ■ \ , 

1. select angle you want pushing up lever at base of miter box. 

2. Place the edge of the wood against the side of the box. 

3. Carefully lower the back saw down on the stock to be cut.. 

4. For accurate work, CIIAMP the stock with a HAt^D SCREW OR "C" CLAMP 

5. Use long, eash stf^okes while making the cut. 

6. Remove sT>qcK from miter box and cLean up your mess. ^, 
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Auxilia'i^ Hand! 



Back-up Pad 




Rear Handle ' 



Swi tch 



ANOER - POLISHER 



USES: Smoothing welds, smoothing castings, shaping metal and wood 

PROJECTS, removing RUST, SCALE AND PAINT, POLISHING 

■ SAFETY PROCEOURESi _^^ 

1. Always wear -eye protection and glovej. 

2. Unplug tHE cord when changing disc. . ' . 
'3.- See thato no one el||e is too close to your. work. 

4. Stand in* a safe, secure position. 

5. , Small objects should be fastened down. r 

OPERATING PROCEDURE: . ' . ^ 

1. Secure work piece. ' . 

2. Start sander and" then lower to work. 

3. Keep the sanding disc at a slight angle to the work, and let the. 
weight^'of the machine do the work. 

Keep the sander moving to avoid l6w spots. 

Remove sanding disc from work before releasing trigger switch. 



OPERATE AT HIGH SPEED FOR SANDING OR GRINDING AND AT LOW SPEED 
FOR\f^OLI.SHING. 
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^ INSTRUCTION SHEET^ - 

• PROcgpuHE fo'r chess or checker .board ' y ' . 

V ■ ■■■ ^ ^ ■ . ' • 

APPROXIM ATELY 2" S<3UARES \ 

^ ' ^ " — . ^ ^ ... ^ . '^.^ *■ 

* ' ■ - t'fi ■ • • ' 

Cut wooa to rough size (crosscut saw). ^ ' . 

Joint or plane one edge straight on. each piece. ' , ^ . 

Rip 4 STRIPS OF EACH COLOR WOOD APPROX- 2" WIDE;, THEY^MUST BE THE 

SANfe SIZE. Before each Cut, joint the edge which Will be a^gain^t 

THE f)eNCE . . . i * \, ; " - ' 

Lay ALTERNATE* COLORS OUT ON TABLE TO CHECK EDG^ FIT. If THEY FIT,\ 
YOU ARE READY TO GLUE. ' If THEY. DO NOT FIT, YOU MUST PLANC" QR^ JOINT 
THE EDGES UNTIL THEY FIT TOGETHER. ALL PISCES MUST BE THE SAME ^ 
WIDTH. 4> . ^ \ 

Apply white glue toJ^-each- eJ^e . being put together. ^Clamp with at 

UEAST THREE BA-^'cLaWs. F'IVE BAR CL^AMPS WOULD BE BETTER. CLAMP 

ON ALTERNATED SIDES TO KEEP OUT WARP. ; ' -r."--; 

'V . ''A 

PLAWE one surface flat rGQUi^^r^SE BELT SANDER).' ^ 

Crosscut 8 pieces 2"('wibE. TheyI must be-the'same widjh^as the pieces^ 
were when they were glued u^. ^ ' - / 

Fit these together so they alter^/iate and form. 
Glue each edge and clamp into place as before, 
Sand or plane surface flat. 
Square up the edges. • 
F.inish'sand project. 
Finish as desired. 



checkerboard design . 
Ory overnight 



X 
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INFORMA'PION SHE^T ' ^^ ' 



■•4- 



.EXPANDING f OLYSTYREf^E. BEADS 



EXPANDABLE BEADS CONSIST OF POLYSTYRENE PARTJCLES WHICH CONT/>(IN - / ,^ 
f>¥f.i\l£/jO EIGHT PERCENT ,§Y WEIGHT OF A VOLATILE SAT UR ATED P ARA^F I Nip 
"V^BkOCARBON. T-HIS -HYDRQCA-RBON SERVES AS A BLOW ING' -AGENT AND : THE-^ 
APPLICATION OF HEAT CAUSES THE BEADS TO FOAM OR EXP AND . "ACTUAL 
'EXPANSION IS BE.JWEEN i^O AN-, FIFTY TIMES THE VOLUME flF TH^uNEXpANpED 



Four Methods of Expanding Beads » ^ • 

— " — ^ 7^ - ^ 

' HOT Water; Steam. Hot Air / Radiant, Heat , 



0-^ 



1 . 



Hot Vate? Method - Boil 4" of* watetr, in a pan aMd place virgin 



Steam Mewod: 



BEADS IN THE BOy^ING WATER. SKIM BEADS. OFF 

AS THEY Rl'sEja THE'*SURFACE EXPANDED.'' " 

.. <* »' ■ 

Rla^e^jmrgin q^ads in an autoclave • - .^Under 

i/ THESE CONDITIONS. THE WATER TURNS To'lSTEAM 
^ AND PRESSURE I S CREATED* W^I TH I N THlE AUTO- 
CLAVE. Expansion TAKES pla^e and THd. beads 

.EXPAND Up'tO fifty TIMES TH^IR ORIGirUL SIZE 

- Place virgin beads in a five gallon c^an 

WITH^A LID. PL-ACE HEAT GUN NOZZLE THROUGH . 
T^E LID AND^ THE HOT AIR Wfc*tOH CIRCULATES 
WITHIN THE CAN EXPANDS THE V^GIN BEAaS. 

- Place, yjRGiN beads in an 'area| where the 

, HEAT P^H CROSSES THROUGH. THE -RADIANT 

HEAT WILL EXPAND tHE UN^XPANDED BEADS. 

I (V 

HOW Do THE BEADS EXPAND? , ' ^ , 

The beads exhibit some pl/^ticflow abovc 200' and th^ surface of the 

BEADS BECOME SOFT ENOUGH TO ADHERE TO EACH OTHER. CELLS BEGIN TO 
FORM WHEN THE STRONG INTERNAL VAPOR PRESSURE OF THE 'CONTA INED BLOWING . 
AGEJ^JT^exPANDS THE PARTICLES. AVO'ID USING METAL SPOONS TO DISPENSE 
MATERIAL AND AVOID THE PACKAGES OF BEADS NEAR , THE OVEN AREA> i,- 



H^fT AIR 



Radiant Heat 
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\ 

- V . 

ArrENUIA C 


TFAM TEACHING MATFRIAL 




/ > 




TMn unpn tn tht^ Appfmdtx th thf Gi/inF arp 


■ c 


RY — 1 AU/^ PHP PnPMT MC; A TFAri-ITISJt^ TFAM AND PPH — 




CEDURES FOR HOLDING TEAM MEETINGS- THE 




TEACHING TEAMS AT BEND AND ALBANY USED THESE 




BY-LAWS AS A SUGGESTION IN WRITING UP THEIR 




OWN TEAM By-laws or team organization. Teach- 




ing TEAMS AT BOTH SITES FOLLOW THE PROCEDURES. 




FOR TEAM MEETINGS AT THEIR WEEKLY TEAM 


- 


MEETINGS. ^ ' 




- 

V 








• 








< 












' . . ■ * 
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I . Task Leader ' 
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SUGGESTED BYLAK.S FOR A TEACHING TEAM. - 

/ 



1.1 Each team will'^'have a task leader. 



1.2 The position of the task leaoer will be rotated among all 
the members of the team. 

1.3 The building principal will be task leader for the total 
TEAM. Whenever the group chooses, they^ may appoint any 
member of the total team as their task leader. , 

1.4 Task leaders will ^not ' receive remuneration, released time, 
or special consideratio.l^ by the administration. 

,1.5 The .ADMINISTRATION WILL ESTABLISH AND RESPECT THOSE RELA- 
TIONSHIPS WITH THE TASK LEADER WHICH ARE I DENT I F I EC^I N THE 
TEAM AGREEMENTS. 

1.6 Duties, * AUTHORITY and responsibilities of the task leader 
will be 'identifieo in the team agreements. 

Recoroer 

2.1 Each team wi^ll have a recorder. - 

2.2 Recorders will be^.esponsible for writing minutes of the 
oEcisioNs maoe^ at team meetings. . ' 

2.3 Other duties and responsibilities of the recorder will be 
identified in the team agreements. 

Agenda - 



3.1 An agenoa will be publisheo- and distributed to team- members 
prior to each meeting. sufficient advance time must be 
allowed to enable members to read and consider agehioa topics. 

3.2 All'aGENDA topics REQUIRING DECISIONS WILL BE WRITTEN IN 

the adopteo oec i s i on -mak i ng form. 

3.3 Copies of agendas will be distributed' to each team member. 

3.4 Copies of agendas will n^it be sent ^cl^ther personnel unless 
approveo by the team. 



3.5 Team agreements will specify format and explicit ground rules 
for the construction ^no use of agend-as. 

Minutes 



4.1 Minutes will be published soon after each team meeting. 

Minutes Shall recoro each decision made by the team. Reports 

OF DISCUSSION WILL BE CLEARLY lOENT I F I ED . SO -THE Y CANNOT BE 
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MfsiKlTERPRETED AS DECISIONS. If THE RECORDER PROVIDES 
INTERPRETIVE OR CLARIFYING COMMENTS THEY MUST BE CLEARLY 
IDENTIFIED AS EDITORIAL COMMENTS. . ' 

4.3 Copies of sub-^eam minutes will be distributed to o^-her 
district pef^sonneu as approved by the sub^-team. 

4.4. Format of the^-team minutes shall be patterned afYer the 
'agenda format. 

Team Meetings 



5.1 Team meetings shall be held on a regular ^weekly schedule./ 

5.2 All team members shall be present at official team m.eet?ngs. 
Members will place a h'igh priority on attendance and avoidance 
op^onflicts. ^ \ ^ ' ' 

5.3 Teams MA-Y schedule •tHAU^OARD'' or doorway OR SUPPLE- 
MENTAL MEETINGS AS "S'ESIReV AT THEIR DISCRETION. THE MEETINGS, 

are identified as supplemental but abe not to replace jhs i^ 
regular 'meeting . ' i ^ 

5.4 Regular meetings may be cancelled or postpone^ by consensus 
agreement . 

5.5* Each member is responsible to use appropriate communica- 

^tions skills until it is ascertaibted there -is a common under- 

* STANDING 6n DECISIONS.^ % .. ^ 

5.6 Each team member will develop the interpersonal communica- , ^ 
tion skills identified in the team agreements and use them 
effectively during l^feetings. . 

- tr ■ 

5.7 Team meetings are to maintain task orientation -as top priority 
Follow-Up Responsibilities After Each Meeting 



6.1 Each team member will read the t^m minutes soon after dis-, 
tri,buti0n. 

6.2 Notations regarding needed corrections will be made on the 
minutes for presentation at the next meeting. 

6.3 Each member will initiate the necessary action to implement 
decisions. 

6.4 Decisions made during team meetings will not be modified 

or changed in any way w i thout consensus of all team members. 

*■ 

6.5 TEAM MEMBERS WILL SUBMIT AGENDA TOPICS FOR THE NEXT MEETING. 

.J. ^ ■ ' ■ ^ 

Team Self-Evaluation ^ProcIedures 

7.^1'^ Team members will regularly and ope^^jly identify process 
interruptions of meeting progress ( i . e . , ^ fl i ght , pairing, 
misunderst'>a^nding, violation of agreements, plops, feelings, 

ETC. ) ;^ » 
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7.2 ' Process interruptions will be given priority for solution 

over the content topics. 

7.3 Teams will regularly identify needed changes ^n thejr agree- 
ments. 

7.4 Teams will regularly evaluate the efficiency and quality of 
their operat^ion. 

7.5' evaluatlt)ns of team operation and product will always use , 
the criterion of ' " contribution to an improved instructional 
program for children" as its first concetrns. 



SUGGESTED PROCEDURE FOR TEAM MEETING 

1. Informational and administrative topics will be reviewed for 
question? or needed clarification. . 

2. Minutes of The last meeting will be approved as published. 

3. Changes in thII^rder of decision-making topics, if needed, will 
' be decided by team- members . 

\ - \ 

\ 4. All agenda>top ICS which require brief consideration or little 
Discussion will be listed f^irst so they can be directed upon 
RAPIDLY. Task leaders decjsion. 

s\ All other topics will be"^ placed in a priority order. Those most 
.important because of time constraints, children's ne^ds/, admin- 
istrative requirements or other significant criteria will be 
listed first. task leader decision. 

6. All agenda topics will be written in decision-making form. That 
is,. they will be written as if the decision were already made.^ 
Each TOPIC will include the specific details (who, what, whjen, 

... -where,. .hdw ) .necessary.. ror' the .decisjo.n.. 

7. When an open discussion is desired, time limits wil-i. be set for 
the topics, vpy team consensus. 

8. Agenda i^ipijCS which require, Vengthy proposals should be distri-"^ 
buted jd team mates at least^one week in advance for their 

CONSIDERATION. \a 
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9. All team members are responsible for submitting agenda topics 

FOR EACH MEETING. y 

10. During the team meeting progress is made through the order of 
the agenda. w+hen the time limit for a meeting is reached the 
team stops, .'remaining agenda topij^s are included in the next 
meeting at the top of thev.list. 

11. Decision-making topics cannot be dropped from a team age^nda 
without a team decision. 

5u9 / 



12. Teams may decide, to stop sequential progress oisr agenda topics 
JUST before the end of a meeting and choose to go out-of-order 
selecting a priority topic from the remaining topics. 

■ , ^/ ■ •■ . • 

13. If a team* chooses agenda topic. tONTRIBUTORS MAY REMAIN ANONYMOUS. 

14. All agenda topics' BECOME; the property of (the team. They are 
identified as such and cannot be, changed without team action. 

15. Once a team decision is mad? all membersare responsible for its 

' IMPLEMENTAT lONv DECIS,I0NS^ c'aN BE CHANGED ONLY BY* THE TOTAL TEAM. 

"J ' ■ : >^ ■.. * 
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- • CAREER EXPLORATION/INDUSTRIAL ARTS J STUDENT MANAGED LEARNING) 

User's Response Form 

The Oregon Department of ' Education is concerned that its publications, and 
those produced with funds administered by the Department, fulfill the 
purposes for which they are written. The Department also strives to produce 
publications whose. writing, layout, graphics and printing meet high standards 
;of quality. '*V^ 

Please take a moment to answer the questions below.. Your responses will 
contribute to a contintii-ng evaluation of Department publications. Remove ^ 
this sheet from the guide, fold as indicated on the opposite side, and mail, j 



Does this publication fulfill its 
purpose' as stated in the preface 
or introduction? 



Completely 
Partly 
Not at all 



Were ttie contents presented in a 
convenient format? 

Very easy to use 

Fairly easy 

> Fairly difficult 

Very difficult 

Other 



Would you recommend this publication 
*to another district? 

Yes, without reservatibn * 

Ye$', with reservations 

No 

• Other 



Did^you find the content to be stated 
clearly and accurately? 



Always yes 
In general, yes 
In general, no 
Always no ' 
Other 



. 7 

Did you find this publication to be 
free of discrimination or biased content 
towards racial , ethnic,^ cultural and 
religious groups, or in terms of sex 
stereotyping? 



Yes, without reservations 
Yes, with reservations 
No 

Other 



What is your impression of the overall 
appearance of the publication (graphic 
art, style, type, etc.)? 



Excellent 
Good 
Fair 
Poor 



When this publication is revised, what changes would you like to see made? 



Add^'tiona; comments. (Attach a sheet i you wish.) 
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